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Over a thousand Tips and Tools are 
isted in the new Handbook ‘‘Cutanit 

Over > Thousand Service’. Over roo blueprint drawings 
give the dimensions of these standard 
CUTANIT Tips and Tools. Special 


| Standard CUTANIT Tips and Tools to meet specific 
requirements can also be produced. 

Ti The new Handbook is a real guide to 
Ips and Tools machinists for increased production. 
It contains chapters on the brazing, 

grinding and general rules of applica- 

tion for cemented carbide tcols and 

includes many interesting observations 


by men on the job, useful tables and 
The Hardest and 


ee 1 detailed index 
as : 
Toughest cutting 


BRAND CEMENTED CARBIDES tools for 100! uses. 


Have you sent your name to the CUTANIT Development Service for vour copy? 








WILLIAM JESSOP & SONS LTD., ° J. 5. SAVULE & CO. LTB.., 
Brightside Works, Sheffield, | Triumph Steel Works, Sheffield, | 
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CUT AN IRREGULAR/, HAPED HOLE IN 
A PIECE OF STEEL“ PLATE 2” THICK 


ae 


Drill a series of holes at intervals round the 
marking line. join them up with a cold chisel ; 
finish with a hand file. This method is still 
used In hundreds of shops, taking up many 
hours of skilled labour. 


Deen Wwaw Der neand na 


Drill one hole. Put the job on a Midsaw Tool- 
room Bandsaw ; thread the blade through the 
hole and join its ends by the special brazing 
attachment (2 minutes). Saw the shape slickly 
and accurately to the marking line. Change the 
sawing band for the filing band, which converts 
the Midsaw from a bandsaw into a bandfile. 
Finish as required. 


In speed and accuracy there is no comparison 
between the two methods. The Midsaw wins 
hands down. And, what Is equally important, 
it releases highly skilled labour, for Midsaw 
can be worked quite satisfactorily by an 
intelligent youth. 


If you are still employing the old method— 


Send for our Mlustrated Brochure 
MIDSAW TOOLROOM 
BANDSAWS 








The MIDLAND SAW & TOOL CO. Ltd. 
MIDSAW WORKS, Pope St., BIRMINGHAM 


Telegraphic Address: ‘‘ Midsaw, Birmingham.” "Phone: Colmore 4245-6 
London (and Export) Office: 24, Upper Park Road, Kingston-on-Thames 
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BUILT TO ORDER 


for use in Hydraulic Pneumatic 
and other Mechanisms 





Guarantee 


VIM LEATHER PACKINGS are guaranteed to 
last at least twice as long as any other leather 
Packing for the same service. 
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NORTON DIAMOND WHEELS 











ESSENTIAL FOR THE PROPER MAINTENANCE 
OF TUNGSTEN CARBIDE TIPPED TOOLS 


IMMEDIATE DELIVERY 


OBTAINABLE FROM 


NORTON GRINDING WHEEL CO. LTD. - ALFRED HERBERT LTD. 
WELWYN GARDEN CITY, HERTS. COVENTRY 
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AIR COMPRESSORS 





We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 





REAVELL & CO., LTD. - IPSWICH 


Telegrams: “Reavell, Ipswich.’’ Telephone Nos. 2124-5-6 
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FOR TODAY 
LETWIMET 
se YOUR 

TURNING. 
POINT” 





Li WM { = 2 


e COVENTRY @e ENGLAND e 
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CAPSTAN] LATHES 


set a standard of High-Speed 
Production of work to close 
limits that it is difficult to beat 


TIMBRELL- WRIGHT 


MACHINE TOOL & ENGINEERING C°L 
SLANEY ST. BIRMINGHAM 4 
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‘“‘Let us brace 


ourselves to 
the effort for 


victory.” 


——SIR STAFFORD CRIPPS 


SPECIALISTS IN 
jIiGS& FIXTURES 
m 
PRESS TOOLS 
* 


AIRCRAFT 
ASSEMBLY JIGS 
and 
REFERENCE 
GAUGES 


| 
HEAT TREATMENT 


carried out 
FOR THE TRADE FULLY A.I.D. APPROVED 





606 HIGH ROAD, LEYTON. LONDON. E10. come peter Seyccon 
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SHARPENS REAMERS, HOBS, AND CUTTERS 


Wir this one machine a wide variety of standard sharpening operations 
can be performed. In addition, several specialized grinding operations 
can be handled with greater speed and economy than formerly, yet with 
no sacrifice of accuracy. Following of spiral leads, indexing, diameter 
size, blade profile, feed to wheel on tooth face grinding, diameter cutting 
clearance, relief clearance, wheel dressing, radial faces on high spirals, 
all these important sharpening factors are under positive mechanical 
control, and all mechanical movements of the machine can be duplicated 
to assure uniformity of work on any number of pieces. The machine is 
equally adaptable for sharpening hobs, all makes of reamers, and milling 
cutters. For details write to 
BarBer & CoLMAN, Ltp., MARSLAND ROAD, BROOKLANDS, MANCHESTER. 


BARBER-COLMAN REAMER 
HOB & CUTTER SHARPENING MACHINE 


"Phone SALE 2277 (three lines). a "Grams “ Barco.,” Sate 
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A useful addition to the library 







of all who are interested in 


Magnesium and its alloys 








ELEKTRON 


THE PIONEER MAGEESIUM ALLOTS 


Price I} 


U.K., 30/- plas 7d. postage 
Abroad, 30/- plus 1/3 postage 
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aMEASURING PERFECTION 

















Perfection is the standard by which man 
measures his achievements. Every effort of 
every engineer to improve apon the develop- 
ments of his generation is an attempt to 
approach still nearer to this ‘standard. 


For our part, in the manufacture of our 
precision instruments, we aim to get as near 
to perfection as possible. Every production 
stage, every inspection check, and in fact 
every single operation is closely controlled 
with this one object in view. 

We aim at the highest standard We 
are measuring up to the ideal... . 
perfection. 


—- . SO fed Ot fas Ct hee 


PRESENT 


MANUFACTURING RANGE 
10” HEIGHT GAUGE - ENGLISH OR METRIC SCALE 
18" HEIGHT GAUGE - - - ENGLISH SCALE 
VERNIER CALIPERS - - - 9” ENGLISH 


or 25 crn. Metric Scale 


———s 









Southern Agents 


STEDALL MACHINE TOOL CO. 
147-155, St. John Street, London, E.C.! 
Phone—CLERKENWELL 1010 (10 fines) 











Northern Agents 
MITCHELL FOX & CO., LTD. N.P.L. Certificat | 
89, Meadow Lane — Leeds, |! i 


where Required 
Phone— 23158-24019 | 


| 
J 
@ae oe 


All Enquiries to Our Agents 


xii 














a 


bh ma 
fort of 
velop. 
apt to 


f our 
$ neal 
juction 
n fact 
trolled 


We 


NGE 
SCALE 
SCALE 

NGLISH 


tificat 
quired 





Journal of the Institution of Production Engineers 
ANSWERS TO DESOUTTER’S CORRESPONDENTS 





No, no, 
Corporal 


You've stepped off on the wrong foot. A Desoutter 
Drill Manual wouldn’t be any use at all in handling § your ‘ awk- 
ward squad”. Unless, of course, you’ve reached the ¥ stage when 
all you want to drill into them is holes. 
In that case, Corporal, we will gladly send you a copy of our loose- 
leaf Catalogue. You will find there all kinds of drills specially de- 
signed for dealing with awkward occasions. Drills that bore within 
}” of a corner ; drills that bore at right angles and all angles; drills 
that bore round corners ; drills that 
bore .... What’s that you said, 
Corporal? Your squad is bored 
enough already? Then we’re back 
where westarted. Desoutter’scan’t 











Fd comier drill,” This tool was desiened help you. Asacoloured friend said 
{inch of a face stright aneles Vo the work. recently Ba; Dese hyah Desoutter 
Fequired. up to and including 180 degrees, Drills is suttinly de most boringest 


drills ah knows!’’ Maybe he'll get 
in your squad one day and learn 
better ! 


| - on oa - we 4 

| «i Nl ] 

| Type M.2. 90 degree Mighty Atom corner 7 | 

| drill, has a spindle speed of 2,500 r.p.m. | 

| and acapacity of *& inch. This tool will Yh J ] 
) drill a hole, the centre of which is within 


i inch of a face at right angles to the 


| work. Split collet type chucks areavail- Spectalists in Lightweight Pneumatic 
| able in all sizes. ’ 


& Electric Portable Tools 


DRILLGUNS.- SCREWDRIVERS - NUTRUNNERS + SHEARS - GRINDERS - COUNTERSINKING TOOLS - BOLT MILLING 
}OOLS » DESOUTTER BROS. LTD., DEPT. # THE HYDE, HENDON, LONDON, N.W.9 *PHONE: COLINDALE 6346-7-8-y 
meMRe? DEEPRTICN. TYRE 1 ONTON WORLD-WIDE REPRESENTATION 




















C.R.C.124 
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The Toolmakers’ Microscope 
now in production is the latest 
addition to the ‘* Taylor- 
Hobson”’ range of precision 
measuring and gauging instru- 
ments. Designed for measure- 
ment of lengths to -0002° or 
angles to one minute of arc and 
for examining screw threads, 
profiles, special tools, jigs, etc., 
and surface characteristics. 
Further details upon request. 


ad 


TAYLOR-HOBsON 


PROFILE PROJECTORS @ ELECTROLIMIT GAUGES @ ALIGNMENT TELESCOPES 








ENGRAVING MACHINES e JAVELIN ETCHERS «© COOKE LENSES AND PRISMS 


OR &- HOBSON LTD., LEICESTER AND LONDON 


Pitchfords 2481 
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Built in 2 sizes: 


No. 1 Capacity }in. to in. 


No. 2 Capacity $in.to2in.. 


(illust*ate .) 


Lead screw control cannot 
develop wear or lost motion 
even after years of use. 


Brass lead fingers hobbed 
from fluted top portion of 
lead screw. 


Automatic depth control to 
within .007 in. by limit 
switches operated by solenoid 
controlled lead fingers. 
Perfect internal or external, 
right - hand or left - hand 
threads. 

Safety clutch eliminates tap 
breakage. 


y f* ] g a 


HMWEW 
2EC 


RECISION 
[TAPPER 


a 


‘¢ 





CONTROLS OF THE BAKEWELL 

No. 2 PRECISION TAPPER ARE 

SHOWN IN THE ILLUSTRATION 
ABOVE 








\ 


SOLE AGENTS: 


CARLISLE ROAD, HENDON, N.W.9 


Telephone : Telegrams : 
Colindale 8681 (5 lines) Retool, Hyde, London 


Branches: BIRMINGHAM, MANCHESTER, GLASGOW 
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THERE WAS SOME 
EXCUSE FOR HIM 


The marvel was that with the equipment at 
his disposal, he produced such an effective 
result. 


Research into the methods of cutting 
metals has been proceeding ever since the 
days of prehistoric man, and now the 
Firth-Brown laboratories have produced 
Carbide Tools of such immense capabili- 
ties that production is only limited by the 
capacity of the machine and not the tool. 


CARBIDE 
THOS FIRTH & 


nu 
IL 








N BROWN LD 
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PRECISION INDEX DIVIDING HEAD 





Height of centres 2}in. Bore of nickel chrome steel 
mandrel fin. Two dividing notched plates, 20 and 24. 
Capacity through collet }in. Weight 15 lbs. 


This head is designed for the STEDALL PRECISION 
MILLING MACHINE but the base is machined and 
slotted to carry a fillet to suit the particular machine 
table for which the head may be required. The equip- 
ment includes a draw-in spindle and jin. standard A.V. 
coilet as fitted to the Stedall Precision Lathes and 
Milling Machines. 


Extra division plates can be supplied to order and 
collets 1/3. in. to $ in. by 3.nds are available from stock. 


° 


For details of the Stedall range of Machine Tools and 
Accessories ask for Folders 113 and L5 


© 
STEDALL MACHINE TOOL COMPANY 
147-155, ST. JOHN STREET LONDON, E.C.1 


Telephone: Clerkenwell 1010 
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DIEHEADS 








QD 
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URTON GRIFFITHS & CO. LTS 


SPARKBROOK 


BIRMINGRFAM™ 
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v9 
High ;Speed VERTICAL 
SURFACE GRINDER 


* The Type “ V” Surface Grinders 
are definitely designed for high 
output on series production. 
Centralised controls for rapid 
handling. Table speeds infinitely 
variable through hydraulic gear 
with patent vernier control for 
finishing speeds. 

Capacity: 24in. long by 8in. 
wide by 8 in. high. 

Write for further particulars of 
this or larger machines. 











SNOW & CO., LTD., SHEFFIELD 


LONDON OFFICE: ABBEY HOUSE, WESTMINSTER, 8.W.1 
BIRMINGHAM HOUSE: DAIMLER HOUSE, PARADISE STREET 
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“THE HALL MARK OF 
GRINDING MACHINE --- 





--- PERFORMANCE 
AND RELIABILITY.” 


JOHN LUND, LTD., Eastburn Works, CROSSHILLS 
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FOR INTERRUPTED CUTS 





For tough machining operations 
and especially when you have an 
interrupted cut as shown above 
Deloro “ STELLITE ’’ means fast 
cutting rates and more work per 
grind. This fact has been demon- 
strated all over the world and 
Deloro “STELLITE*’ is now in 
greater demand than ever before. 





STELLITE, 


We supply Deloro *‘STELLITE”’ 
tipped tools in a wide range of 
types and sizes, and you can also 
have Deloro “STELLITE”’ solid 
tool-bits in all usual sections as 
well as blades for inserted blade 
milling cutters. 


Ask us for more details. 


DELORO SMELTING & REFINING CO, LIMITED 


(OF CANADA) 


HIGHLANDS ROAD 


SHIRLEY 


BIRMINGHAM 
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quickly degreases 





RAW MATERIALS...... prior to processing 





HEAT TREATED METALS... . removing quenching oils 





DRAWN AND PRESSED PARTS 
. cleaned of drawing compound 





MACHINED PARTS... . . removes cutuing and honing oils 





PARTS AND ASSEMBLIES 
. . « to be plated, anodised, or enamelled 





WORK STRIPPED FOR INSPECTION . . after running in 





DISMANTLED PARTS, TOOLS, AND FLOORING 





NEW SOLVEX is the modern approach to 
degreasing, being neither poijonous nor 
inflammable, and requiring no costly and 
elaborate equipment. Moreover you can 
depend on future supplie.. Write for 
free sample and full details. 


FLETCHER MILLER 











Oily cleaning rags and waste reclaimed 
—simply and cheaply. Many firms are 
using NEW SOLVEX< to clean oily rags 
for re-use by operators. With rags at the 
present price and in short supply, it will 
pay you to send at once for particulars. 


FLETCHER MILLER LTD. - HYDE, NEAR MANCHESTER, ENG. 
On Ais Minisiry, Admiralty and War Office lists. Full inspection to A.1.D. requirements 
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The little fellow thats lending 
a BIG HAND/ 





STANDARDISE 
: DRILL BUSHE 
} PRODUCTS OF ? 


TOOLROOM rj 
ACCURACY 


| = yoy ee Av rg id 
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FSSEX 


BRITISH MADE 
UNIVERSAL JOINTS 
FOR EVERY PURPOSE / 


DIAL GAUGES 


& MEASURING EQUIPMENT 


COMPARATORS, THICKNESS GAUGES, 
TEST INDICATORS, HAND 
MICROMETERS, CYLINDER GAUGES 
*0001in. °0005in. "001 in. “01 millimeters 


Send for New Illustrated Catalogue 
XXiV 




























BIRMINGHAM. 6 . ENGLAND 





CONSISTENT QUALITY 


Margarine for butter, saccharine for sugar— 
these are war-time substitutes which, for 
the “‘ duration ” at least, we are content to 
tolerate. 

Fortunately there is no need to accept any 
inferior alternative to HIGGS MOTORS, 
which retain their excellent pre-war stand- 
ard in every respect. 


BIRMINGHAM, BRISTOL, DUNDEE, GLASGOW, LONDON, MANCHESTER, NOTTINGHAM 
PETERBOROUGH, SHEFFIELD 


xxXV 
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High speed direct drive 





High output @ Low weight 
Unique crankshaft design 
Minimum vibration 


332=EZE_: T”—__—_—_+_— 


Long life 


For cheaper air— 
(WO STAGE 


CLIMAX - 


SOMPRESSONs 
CLIMAX ROGK DRILL & ENGINEERING WORKS LTD. 


4, BROAD STREET PLACE, LONDON, E.C.2 














TasS/Cx. 3108 
XXxvi 
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The gigantic scale of production to-day would 
not be possible with methods ‘of a generation 
ago. The efficient control “of. every stage of 
modern proruction must rely ai mechanised 
— 3 > 


™ 


routine. x | 


has been Ipecialiy desighed | - meet vw 
needs, and. the knowledge. and” experience 
of our ‘specialists, gained by years of ‘close 
contact with leading industrial organisations 
throughout the country, can. help you to 


perfect your 
TECHNIQUE of 
PRODUCTION CONTROL 





Write to the Systems Department ' 


BLOCK & ANDERSON LTD. 


‘OLD MILL HOUSE’, TRUMPINGTON ROAD, CAMBRIDGE 
Telephone: Trumpington 305 (3 lines) 

Branches at Belfast, Birmingham, Bristol, Cardiff, Glasgow, Liverpool, 

London, Manchester, Newcastle, Nottingham, Sheffield, Southampton. 
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METAL CLEANING MACHINES 


The ** Bratby ’’ deals with every variety and size of component and whether 
the metal be steel or aluminium, cast iron, or bronze there is a machine and 
process for it. British manufacturers who are wanting a cleaner should instal 
a Bratby Cleaner designed to suit their special needs. Send now for full 
particulars of the machine suitable for your particular job, or better still, ask 
our representative to call for a discussion. 





THERE IS A BRATBY CLEANER TO SUIT EVERY TYPE OF JOB 





Sole Agents for Gt. Britain: 
GEO. H. HALES MACHINE TOOL CO., VICTOR HOUSE, 1, BAKER ST., LONDON, W.1 


Designed and manufactured by: 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCGOATS, MANCHESTER, 4 
(TS 
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INSTITUTION NOTES 
July, 1942 


Mr. J. F. Gibbons Appointed Assistant Secretary (Technical) 


Mr. James F. Gibbons, A.M.I.P.E., 
A.M.I.Mech.E., A.M.I.Mar.E., has been 
appointed Assistant Secretary (Tech- 
nical) to the Institution. Mr. Gibbons, 
who is 36 years of age, was lately on 
the staff of Crossley-Premier Engines, 
Ltd. Educated at Trent College and 
Nottingham” University, his technical 
education was received at the Man- 
chester College of Technology and 
Rugby Technical School. 





Dr. Schlesinger Elected an Hon. 
Member. 


The Council of the Institution at its 
meeting on June 19 elected Dr. Geo. 
Schlesinger, Director of our Research 
Department, an Honorary Member of 
the Institution. The American Society 
of Mechanical: Engineers conferred a 
similar honour on him some time ago. 


Membership Now Over 3,000. 


At the close of the Institution’s financial year, June 30, Institution 
membership was 3,030, compared with 2,587 at the end of June, 1941 





JAMES F. GIBBONS 
A.M.LP.E. 





Obituary. 

We regret to learn of the deaths of Mr. B. J. Hugo (Member), 
Coventry Section; Mr. G. W. Marner (Member), Sydney Section ; 
Mr. H. G. Povey (.Vember), Birmingham Section ; and Mr. R. F. 
Rogers (Graduate), London Section. Mr. Hugo attended the first 
meeting held in London in 1921 to start the Institution. Mr. 
? Povey, an active member since 1928, was the author of two papers 
given to the Institution and contributed to the discussions at many 
meetings. 


Subscriptions of Members Serving in H.M. Forces. 
The Council has decided that members serving in H.M. Forces 
who wish to continue receiving the publications of the Institution, 


la 








a 











THE INSTITUTION OF PRODUCTION ENGINEERS 
are to be called on to pay only half their usual subscription’ rates, 
and that, where the publications are not required, payment of sub- 
scriptions will be temporarily discontinued. 


South Wales and Monmouthshire Section. 

The Council has authorised the establishment of a new Local Sec- 
tion to be known as’ the South Wales and Monmouthshire Section. 
Steps are being taken to set up a Provisional Committee to make 
the necessary arrangements. 


Next Chairman of Council. 

The next Chairman of Council, in succession to Mr. N. V: Kipping, 
who retires from that office at the Annual Meeting later this year, 
is to be Mr. H. A. Hartley, Chairman of the Standards Committee of 
the Institution and formerly President of the Eastern Counties 
Section. 


Annual Election to Council— Official Notice. 

NoticE 1S HEREBY GIVEN of an election to fill seven vacancies 
amongst the Ordinary Members of Council. The names of the 
retiring Ordinary Members of Council who are willing to stand for 
re-election are here set out, together with a note of their attendances 
at Council Meetings since their last election : 

Mr. W. F. DorMER (attendances, 6 out of 8). 

Mr. JAMES FRANCE (co-opted since last election ; attendances, 
2 out of 2). 

Mr. E. J. H. Jones (attendances, 4 out of 8). 

Mr. F. WItniaMs (attendances, 3 out of 8). 

Candidates for election (who must be Honorary Members or Ordin- 
ary Members) must be nominated in writing by three Ordinary 
Members or Associate Members, except that retiring Councillors 
willing to stand for re-election do not require nomination. Each 
Selection Committee may nominate one candidate. 

In the event of a ba!iot being required. a ballot paper will be 
forwarded to all Ordinary Members, Associate Members and Inter- 
mediate Associate Members with a registered address within the 
United Kingdom. 

Nominations should be forwarded to me at the offices of the 
Institution, 36, Portman Square, London, W.1. The latest time for 
receiving nominations is the last post on Monday, August 17, 1942. 

R. HAzLeton, 


July 20, 1942 General Secretary. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


INAUGURAL MEETING OF THE 
NORTHERN IRELAND SECTION 


HE Inaugural Meering of the Northern Ireland Section of the 

i Institution was held in the Great Hall of Queen’s University, 

Belfast, on Thursday, April 9, 1942, Mr. Alexander Brown, 
Chairman of the Provisional Committee, in the Chair. The attend- 
ance numbered over three hundred members and visitors. The 
Council of the Institution was represented by Lord Sempill, 
Deputy-President. Messages conveying. good wishes and greetings 
were received from the President, the Chairman of Council, and the 
Committees of all Local Sections in Great Britain. 

The following elections were carried out: Section President, 
Mr. Alexander Brown. Section Hon. Secretary, Mr. D. H. 
Alexander, M.Sec., Sen.Wh.Sch. (Principal, Belfast College of 
Technology). Other members of Committee, Messrs. W. Browning, 
C. C. Bowman, E. Cuthbert, 8. O. Hicks, A. F. Shillington, and W. 
M. Trotter. 


Mr. Alexander Brown, Section President. 


Mr. ALEXANDER Brown, Chairman, said: You all know the 
purpose for which we have gathered here to-night. When the 
first informal meeting was held in Belfast the audience consisted of 
some severe critics, with myself probably their leader. Why was 
it necessary to have another Engineering Institution? Why 
did not this new group tack themselves on to some of the existing 
Engineering Institutions? What interest had the North of Ire- 
land in production engineering, when one bears in mind that in 
the accepted sense there was no mass production in the North of 
Ireland? Take our engineering shops in Belfast and the provinces. 
They are in essence jobbing shops engaged in general engineering, 
from shipbuilding downwards. Round the table at this first 
meeting we could not see that the Institution of Production Engin- 
eers was going to be of very much interest to us, and the meeting 
more or less closed upon that note. 

Then a very clever thing happened. The Institution of Pro- 
duction Engineers sent out samples of its literature to those who had 
attended that meeting, and so far as I am concerned I became an 
immediate convert. ! may say that no Engineering Institution of 
my knowledge issues more helpful literature than The Institution 
of Production Engineers. It is a type of literature which will be of 
assistance to every engineering enterprise, independent of the class 
of work they are engaged in. 
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This Institution was founded in 1921 and was established with 
one prime purpose in view :—To promote the science and practice 
of production engineering. Its membership to-day is about 3,000. 
My study of its aims and methods may be divided into three parts : 
(1) The past, (2) The Present (war conditions) and (3) The Future. 

The Past. They have set up a Research Department to con- 
sider production methods, Standardization, Machine Tools, Surface 
Finish, Cutting Tools, Cutting Compounds, Screw Threads—just 
to mention a few of the items they have taken up, and anyone who 
has had the opportunity of reading their literature on any of these 
subjects cannot but be struck with its excellence and the good 
quality of the work done. 

The Present (war conditions). The total dedication of the Institu- 
tion to the task of helping to win the war. Meetings, papers, and dis- 
cussions on munitions production. The skilled use of available 
labour. Training of unskilled workers. Development and use of 
substitute materials; and, what strikes me as most important 
of all, the alteration of old and obsolete designs to bring them into 
line with modern practice. Anyone who has had experience of 
going to some of our Government Departments and tried to get 
them to alter designs, will know the difficult job it is to bring them 
into line with modern methods of production. 

The Future. To put the British manufacturers in a position by 
the use of scientific production methods to get a fair share of the 
world’s markets after the war. 

Now, why establish Local Centres as we are proposing to do 
to-night ? It is because of the many national tasks upon which 
the Institution is engaged and a desire to obtain the fullest co- 
operation from the whole of the country. 

I have very little more to say in introducing this subject, but 
it is my special privilege to give a welcome to the distinguished 
gentlemen we have upon our platform to-night. Out of ordinary 
courtesy we must make reference to our cross-channel visitors, 
first of all. I had the opportunity of meeting for the first time 
Lord Sempill last night—he is sitting on my immediate right 
(Applause). 1 can assure you from several hours’ talk I had with 
him that he is no guinea-pig Director nor a mere figurehead-—he 
represents the Council to-night and has been a moving spirit of the 
Institution for many years. He was preceded as its President by 
the late Lord Austin, and succeeded by Lord Nuffield, so you 
will see he was in very good company. But the thing that should 
make more appeal to us to-night is that he is a practical engineer 
having served his time at the bench and later on turning his activi- 
ties to the development of flying on the technical and practical side 
for over thirty years. His associations with Belfast are not new, 
for he has been here before, He was the first man to visualise 
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the use of reclaimed land as an aerodrome at our present Municipal 
Airport, and was very largely responsible for founding the Belfast 
Light Aeroplane Club, making the first and only circuit of Britain 
and Ireland in the Light Seaplane race of about 16 years ago. I 
am sure, gentleman, you will give Lord Sempill a hearty welcome 
among us and you will be charmed with him when his turn to speak 
comes along. 

I also wish to refer to Mr. Hazleton, the General Secretary of the 
Institution. The best thing I can say about him is that his father 
was an Ulsterman who came from Dungannon, and perhaps the 
worst thing, from the engineering point of view, is that he was an 
M.P. for over 12 years representing North Galway! He could tell 
you quite a lot of interesting things about Irish history and politics 
but I have made it clear to him that such subjects aré taboo to- 
night ! He has travelled extensively on lecture tours in the U.S.A., 
Australia, New Zealand, etc., and he was a member of the Prime 
Minister’s Reconstruction Committee in 1917. 

We also have with us Lieut. Marsden, Assistant Secretary, who has 
been sent to Ulster for military purposes, and it was a good thing 
he was here, because it was through him that the first meeting was 
held and I know from personal experience that he has put a lot of 
very hard work in since. 

Then among our local gentlemen we have the Rt. Hon. Sir Basil 
Brooke, Minister of Production, and it is in this capacity we wel- 
come him here to-night. I think, Sir Basil, I can assure you that 
in your difficult task you have the sympathy of every thinking 
engineer in this meeting. They know the difficulties you are up 
against ; they know the hard work you have to do and we wish you 
every success in your task. The Vice-Chancellor of Queen’s Uni- 
versity is also with us ; we are, as it were his tenants, and we are 
greatly obliged to him for giving us facilities to hold our meeting 
in this hall. Lastly, we have the Rt. Hon. H. G. H. Mulholland, 
Speaker of the House of Commons. We don’t want him here as the 
official Speaker but welcome him for his own great personality. 
He has come here to-night with great diffidence, claiming that he 
knows little about engineering. He is always very modest outside 
his own profession, in which he has great ability, and with the 
machinery at his disposal he has made no mean contribution to 
the war effort. (Applause). . 


Sir Basil Brooke, Minister of Production. 


THE Ricut Hon. Sir Bast BrRooKE, M.P., Minister of Commerce 
and Production, said: Your Institution reaches its majority this 
year and I can think of no better celebration of that occasion than 
that a branch—the 23rd, I believe—should be established in 
Northern Ireland. 
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Looking at your Constitution I see that your object is: “to 
promote the science and practice of production engineering.” 
Such an object is of value and importance to the community at any 
time and at this time it is vital. Your activities seem to me to fall 
into what I might describe as tactical and strategical categories. 
Your tactical or short term planning provides for consultations with 
Government Departments when they are in need of expert advice— 
I hope that later on Lord Sempill is going to tell us about that in 
detail. You issue a Technical Bulletin on urgent technical problems, 
arrange lectures and discussions, and have set up specialized Com- 
mittees, notably the War Emergency Committee in London. Your 
long term policy is taken care of, as our American friends here say, 
by your Research Department, some of whose valuable work may 
be seen in the pamphlets available to-night on such subjects as 
* Acceptance Test Charts for Machine Tools” and ‘ Surface 
Finish,” 

Even at a superficial glance the value of your Institution to a 
nation at war cannot be disputed, and I welcome cordially the 
establishment of a Northern Ireland Section. I feel that we, 
who are immediately concerned with production, may look back to 
this day as marking an important stage in the struggle that is being 
waged by Northern Ireland on the production front. 

Let me touch briefly on that struggle for which, as Minister of 
Production, [ am responsible. This responsibility was not always 
mine. In the early days of the war the part of my Ministry was 
chiefly to assist Imperial Supply Departments directly responsible to 
London to obtain their requirements from this area and to transfer 
industrial capacity from civil to war work. But since June last I 
have been directly responsible for general production questions. 
We in Northern Ireland have had to pay, in common with England, 
for our peace-time indifference to the problems of the engineering 
industry. We are still suffering from that pre-war hangover, | 
might almost call it. There is no need for me to tell you of the decay 
in the system of trade apprenticeship in the engineering trade and 
the consequent decline in the number of skilled men available. 
You know better than I do the tremendous work involved in switch- 
ing industries from a peacetime to a wartime basis. You have 
experienced the inevitable and unprecedented demands for machin- 
ery, tools and equipment. These problems are all being met and 
tackled here. 

We had a large reserve of labour to draw upon, and we have now 
reduced our labour reserve from 60,000 to 20,000. We secured 
agreement on dilution and we are using increasingly semi-skilled 
and unskilled men and women in our war factories. We have 
recognised that merely to set men and women to work is not enough, 
they must be given the work for which they are best suited and 
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needed. To achieve this economy and efficiency in the use of 
labour the Ministry of Labour, Northern Ireland, have now set up 
a labour supply inspectorate and it is my earnest hope that this 
will lead to the best possible use of our man and woman power. 
The process of changing over to a wartime basis inevitably means 
the decline, and sometimes the cessation, of what were purely 
peacetime industries.’ The labour released in this way must be 
utilised, and, accordingly, I have made every effort, and with a fair 
measure of success, to have new works established in Ulster which 
will absorb these workers. 


Even in factories that are already producing a wartime require- 
ment, the change-over calls for the utmost measure of co-operation 
on the part of employer and employee. Inevitably misunderstand- 
ings and grievances are a by-product of the change and because 
I feel that these should be ventilated and not pushed underground 
I established a Production Advisory Committee, of which I am 
Chairman, where employers, trade union leaders, and Government 
officials can hammer out their problems. I am also in process of 
setting up Works Committees in our principal factories, following 
the recent agreement in London, where managers and workers can 
discuss problems on the spot, both personal and official, and arrive 
at a new understanding of one another’s difficulties, and we hope a 
solution of their problems. 


Here I should like to mention a particularly pressing problem 
that has recently come before these Committees—the need to go 
all out on day and night work on our machine tools. At present 
these tools are being operated two shifts of 8 each hours and we want 
them operating for 24 hours out of the 24. If we get this we can 
increase our machine tool output by 50 per cent. If we do not get 
it we lose that increased percentage and a chance of getting more 
tools, for the authorities will not give us more machine tools unless 
we use our existing ones to the utmost. I know that night-shifts are 
inconvenient and uncomfortable affairs. But I know also the men 
of Northern Ireland and they are not looking for a comfortable war 
any more than their friends and brothers elsewhere. I feel sure 
that their response to this appeal will be immediate and whole- 
hearted. 

There are, of course, bottlenecks. Some people talk as if their 
existence were abnormal and inexcusable. One of my many 
critics said recently that he had never heard of bottlenecks before 
this war. Of course he hadn’t. The pre-war conditions governing 
the supply of materials, transport and urgency of work were such 
that the bottlenecks, if they existed, never became obvious. It is 
clear that a most delicate perfection of synchronisation is necessary 
to ensure that a factory shall have the material, the tools and the 
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labour all together. War has a way of being incalculable. In the 
course of one day a source of supply may be cut off, in an hour 
transport may be dislocated, and overnight, as we in this city know, 
the work and the hopes of months may be smashed from the skies. 
Believe me, I don’t like bottlenecks. It is an ugly word and an 
ugly exasperating thing, but bottlenecks can be and are being 
overcome. And the critics say there are mistakes. Of course 
there are. Take a plane that requires 120,000 parts and over half 
a million operations. Think of the task of jigging and tooling it for 
mass production. To do that without a single mistake would be a 
minor miracle. 

But I forget [ am preaching to the converted. Briefly, all that 
[I am trying to say is that in Northern [reland in every way we know 
we are out for more production — by eliminating bottlenecks, by 
providing means for discussion between employers and employees 
and between trade unions, managements, and the Government ; 
by provid‘ng for the welfare of the workers by establishing canteens 
and other facilities ; by absorbing workers from the dying industries 
into new war work and by the intelligent and maximum use of 
labour. Let me say one last general word. This is a war in which 
courage is not enough. I think it has been proved that man for 
man our enemies have not the fighting spirit and endurance of our 
troops, yet almost everywhere, with the notable exception of Russia, 
they are a conquering force. Why? Because they are magni- 
ficently equipped. Not only were their factories on a war-production 
basis when this war started, they had been producing the instruments 
of war for years before. And now not only the people of Germany 
but the conquered nations of Europe are being used to turn out more 
and more weapons with which to strike the next blow. 

The daring of the enemy is the false courage of the gangster with 
the gun in his hand. Our position at the moment might be likened 
to that of the G man who has taken the measure of the crime and 
identified the criminal, but who must wait for the weapon that will 
destroy him. We must give our men and our allies the weapons 
they need. We have no right to ask them to fight these modern 
monsters unless we give them the weapons to do it, and we can give 
them those weapons. We re-equipped an army after Dunkirk. 
We fitted out an army in the Middle East. We are now supplying 
Russia and must continue to supply her. And we must build up a 
reserve not only to meet the next blow wherever it may fall, but 
against the day when, superior in equipment as well as in spirit, we 
can take the initiative. 

I see your Institution as the essence of co-operation—a new science 
at the service both of engineering industries and Government 
Departments alike, in helping to find practical solutions for the 
endless problems thrown up by wartime conditions. It is that 
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spirit of co-operation that I chiefly welcome. The Nazis have a 
slogan—and a slogan which so far they have translated into prac- 


tical success—*‘ Divide to destroy.” That is a negative creed. 
I would oppose it with a positive one—‘‘ Co-operate to conquer.” 


I believe that this is the spirit that lies behind the achievements and 
the work of your Institution. It is the spirit which I am certain 
will ultimately give us victory. (Applause). 


Lord Sempill, Deputy-President. 


THe Ricut Hon. Lorp Semip.zy, A.F.C., Deputy-President of 
the Institution, said : Mr. Chairman, Sir Basil Brooke, Mr. Speaker, 
and Gentlemen.—It is an honour and a pleasure for me to be here 
this evening to represent the Institution of Production Engineers 
and to bring you the congratulations and good wishes of its President 
and Council. 

War is a hideous thing, but, western civilisation and western 
science being what they are, we have to recognise that in addition to 
bringing out the best and the worst in human nature the stern 
necessity of war rapidly brings about inventions and developments 
that otherwise would take a long time to achieve. 

It was due almost entirely to the problems of production ex- 
perienced in the last war that this Institution had its origin twenty- 
one years ago. Perhaps it is not in spite of the present war but 
largely because of it that we have met here this evening to in- 
augurate a Northern Ireland Section of the Institution. If necessity 
is the Mother of invention, the Father of the Institution of Pro- 
duction Engineers bears the same name. There have been for 
years a great many professional and scientific engineering institu- 
tions doing splendid work in their various fields, based for the most 
part on the needs of particular industries such as the constructional 
industries, the mechanical, electrical, aeronautical, automobile 
industries, and soon. There being no such thing as an industry of 
production engineering, the science of production engineering was 
neglected and the needs of those directly concerned with production 
were not adequately catered for by the older engineering institutions. 
The last war and the growth of quantity production compelled 
those men to set up an institution of their own. They set up this 
Institution as a scientific body with one object only as mentioned by 
Sir Basil Brooke—‘‘ To promete the science and practice of pro- 
duction engineering.” 

Now, what is this science of production engineering? Our 
General Secretary once defined it somewhat facetiously as that 
science which will enable us to make more and more for less and less 
and willend by enabling us to make everything for nothing !_ That is 
perhaps over-optimistic from the point of view of the cost office and 
the.customer, and need not be taken too tragically by harassed 
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directors concerned with the balance sheet, but it conveys a rough 
idea of what it is all about, subject to the qualification that this 
science can be of service in the building of a ship as well as in the 
making of millions of such things as motor cars or radio sets. In 
relation to manufacture it is the science of the five M’s—men, 
machines, materials, methods and management. 

‘The education, training and proper utilisation of personnel in our 
engineering factories, from the humble apprentice or trainee up to 
the chief production engineer and the works and general manager, 
is a prime concern of our science and on certain aspects of this I 
will have more to say later. 

Machine tools and their accessories form, of course, the chief 
equipment for engineering manufacture. ‘The production engineer 
is concerned not with their design but with their utilisation. Through 
the generosity of my successor in the office of President of the 
Institution, Lord Nuffield, we were enabled to start a Research 
Department in charge of which we have as Director, Dr. Schlesinger, 
a man who is recognised throughout the world as one of the greatest 
living authorities on the design and utilisation of machine tools. 

We generally think of engineering materials in terms of metals, 
but plastics and other materials are coming into wider use and the 
production engineer must keep abreast of the latest developments in 
this direction as well as abreast of all that concerns the working of 
metals. 

It cannot be too strongly emphasised that the core of our science, 
first, last and all the time, is methods of manufacture. That is 
why the entire range of the engineering industries is concerned with 
this science. The best method, usually the shortest and most 
economical method of doing this, that and the other—that is what it 
is all about. It used to be held that design was no concern of the 
production engineer, whose job was to make just what he was told 
to make. Not so to-day. Our Institution during this time of war 
has had to stress again and again the need of designing to facilitate 
production. Simple changes of design often result not only in the 
time of manufacture being enormously reduced, thus saving thou- 
sands of man hours on a job, but in great saving of precious material 
often in short supply. Instead of machining certain components 
from solid metal, for instance, a modification of design may enable 
them to be fabricated from tubing without any loss of strength or 
operational efficiency. Again, we found in Britain that one of the 
greatest single factors hampering war production was bad methods of 
ordering. The Institution has had a considerable influence in 
improving matters in that direction, though much still remains to 
be done. 

The late Lord Austin, one time President, who served on- our 
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Council for ten years up to his death nine or ten months ago used to 
say that a production engineer had to be 50% an engineer and 
50% a manager. Lord Nuffield has taken a similar view, declaring 
that we have plenty of good engineers but not nearly enough 
men who are both good engineers and good managers. To a much 
greater extent, therefore, than other engineering institutions ours 
has to take account of factors such as scientific management, motion 
and time study, production control and related subjects. It is 
indeed a wide field. Within our Institution we have set up a series 
of Committees and Sub-Committees dealing with various aspects of 
production control, in addition to others covering technical pro- 
blems such as welding, die casting, and so on. 

My aim so far has been to give you a brief picture of the purpose 
of our Institution. I will not spend much time in describing its 
functioning. Jt is not a London institution, but a National one, 
spreading over the Empire, with a senior and a junior section in 
London, where its headquarters are located, seventeen sections 
elsewhere in England, two in Scotland, one in Australia, and one 
in prospect in Canada, and now this new Northern Ireland Section. 
Membership is approximately three thousand. The Sections hold 
meetings for lectures and discussions. Every month a Journal and 
a Technical Bulletin are published and there are also periodical 
reports issued by our Research Department, which is doing valuable 
work in many directions, including work for various Ministries. 
There are several grades of membership beginning with the student 
grade, but I will refer only to'two. One is that for Associates, 
into which persons of experience on the production control side are 
admitted, and the Affiliate grade, consisting of persons nominated 
by firms affiliated to the Institution. Besides other grants, the 
Institution hands over to its Research Department eighty per cent 
of all subscriptions received from this Affiliate Membership grade ; 
in fact, over 16% of its total revenue is given to research. It expects 
in the coming twelve months to provide an income of about ten 
thousand pounds for research, of which it will give close on two 
thousand out of its own funds, looking to industry and official 
sources for the balance. 

In our view two most. important fields of activity for the In- 
stitution are education and research in production engineering. 
Germany and the United States have devoted much more attention 
to both than we have and this neglect has been a most serious 
handicap. We are too slow in accepting new ideas. It took our 
Institution years of hard struggle to convince the Board of Educa- 
tion for England and Wales that there ought to be a Higher National 
Certificate in Production Engineering and we are still in process of 
trying to convince the Department of Scientific and Industrial 
Research that our Research Department should receive recogni- 
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tion and support on lines similar to those given to normal Research 
Associations. It is sad that so much time and energy should have 
to be devoted tu persuading some official circles to act in matters 
such as these. 

So far as production engineering education in Northern Ireland 
is concerned, you can, I think, rest assured that your needs here will 
be fully considered, seeing that Mr. Alexander, Principal of the 
Belfast College of Technology, has been one of the moving spirits in 
starting this new Section of which he has been elected Honorary 
Secretary to-night. In England, Wales and Scotland we have still 
a long way to go in transforming technical education so that it can 
cater for the practical production side of engineering. The new 
Higher National Certificate Courses in Production Engineering under 
the scheme adopted last year will help greatly in doing that. It was 
in 1937 that Lord Nuffield and I waited on the President of the Board 
of Education in London to press for that much-needed reform. We 
presented him with a memorandum from the Institution pointing 
out “that the growing importance of the manufacturing side of 
industry necessitates an entirely different type of technical and 
specialised education from that provided by the present National 
Certificate Courses in Mechanical Engineering—one in which the 
emphasis will be on the science of production rather than on the 
science of design.”” Our Institution has been instrumental in 
getting several technical colleges to start production courses and 
the new certificate scheme has already been widely welcomed. 
Mr. Alexander is well aware of all we have done in this connection. 

Now I come to a question which I am sure will be uppermost in 
your minds in connection with the formation of this Northern 
Ireland Section of the Institution.—How can it be of service to you 
and to the war effort you are making? It must be built on a solid 
foundation and inspired and actively supported by the leaders of 
the engineering world of which our Chairman, Mr. Brown, is one. 

When war came and we in Britain set up the War Emergency 
Committee of the Institution, of which I was for a time the Chairman, 
we faced a similar question ourselves. The first thing we did was to 
communicate with our members and ask them what were their chief 
production difficulties. The response was extensive. The views 
expressed lacked nothing in strength or clarity. There was a flood 
of complaints, very largely centering round labour difficulties and 
the alleged weaknesses of Government departments. We at once 
came to two decisions. The first was that hours and conditions of 
labour were questions outside the scope of the Institution, but that 
the use to be made of labour was a technical matter with which it 
could properly concern itself. The Committee prepared a memoran- 
dum on that subject and the British Minister of Labour, Mr. Bevin, 
referring to that document, said in a public speech : ““ I welcome the 
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Memorandum produced by your Institution on the Recruitment and 
Training of Labour for War Work; I regard it as extremely 
helpful and useful, and we have made good use of it ...... We 
have been very happy to have your War Emergency Committe in 
association with the officials of the Production and other Depart- 
ments of the State, and we are grateful to your organisation for the 
services that have been rendered up to date.” 


Our second decision was that we would not allow the Institution 
to be used as a channel for complaints against Government Depart- 
ments. We would have had a busy time if we had decided other- 
wise, but while we agreed to examine complaints we decided to 
limit ourselves to putting forward constructive suggestions only. 
In pursuance of that policy we have presented to the Government 
a series of memoranda on production problems, which we have 
reason to think have produced at least some results. 

The latest of these memoranda is one adopted by our Council at 
its meeting on March 20. It has been presented to the British 
Minister of Production, Mr. Lyttleton. This will later be pub- 
lished in our Journal, but I have obtained permission to present a 
copy to your Minister of Commerce and Production, Sir Basil 
Brooke, who is with us to-night, and I now have pleasure in 
handing this over to him. (Applause.) 

With the entry of the United States into the war and the Russian 
need for machine tools, the Institution considered that our new 
focus of effort in home production must be to increase output 
without increased plant facilities. It seemed to us that there are, 
broadly speaking, only four ways in which this can be done, first, 
by increased machine activity ; second, by simplification of design ; 
third, by rationalisation ; and, fourth, by improved manufacturing 
methods. The memorandum outlines the views of the Council of the 
Institution under these four heads. We hope it will be of service. 
We cannot now add to our resources either in man power or 
machinery, but we can and must make better use of both to pro- 
duce more. 


Here in Northern Ireland I think you should use this Section of 
the Institution on much the same lines as we have done in Great 
Britain. It will afford an effective means of britiging you as pro- 
duction engineers together to discuss your difficulties and to concert 
means of overcoming them. It will place at your disposal the 
technical knowledge and experience of members in Britain on all 
sorts of questions, for at our London headquarters committees 
meet regularly every week to consider members’ problems and give 
advice regarding them. I invite you to submit your problems 
individually or collectively to those committees. Some of the 
ablest of our production engineers who are works managers or general 
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managers of great concerns in the London area find time to do this 
work because they have assessed its value and find it well worth 
while as a means of furthering the National war effort. We have 
also developed a high degree of co-operation amongst our members 
generally. They go to each others’ works, they are available for 
consultation and advice, their policy is to help all they can. 


We know by experience that in this matter of co-operation, 
particularly with Government Departments, the main difficulty is 
to get down to brass tacks, to be sufficiently definite and concrete. 
Generalisations are almost useless. Before anyone can _ help 
another he must know on what his help is actually needed. There- 
fore, I suggest that you schedule and analyse your difficulties under 
the five M’s—men, machines, materials, methods and management. 
Let us know what they are, and tell us about any ways you may 
yourselves discover of overcoming problems in which we may also 
be interested. 

Not being familiar with the production position here, I cannot 
venture to express an opinion as to what is the best immediate use 
you can make of this new Section you are starting to-night. That 
you can make it serve your needs I am confident, particularly if 
you bear in mind that it is not an isolated unit meant to work en- 
tirely on its own but part of a much larger body of trained men 
whose knowledge and experience are freely at your service. 


Neither am I venturing to-night to speak of the contribution 
which you in Northern Ireland are making to the cause of war 
production. I am glad to believe, from such information as I have, 
that it is a most valuable and considerable contribution. I look 
forward while here to seeing and learning much more about it 
than I yet know and to be able to tell the production engineers of 
Britain on my return there that your part in the battle of produc- 
tion is one of which you have every reason to be proud. I have 
to-day seen with great interest and pleasure the works of Messrs. 
Mackie and Short and. Harland. 


On our side of the Irish Sea we, too, are proud of what has been 
achieved in production—proud, but far from complacent or satisfied. 
We in the Institution hear much about the failures, mistakes, 
disappointments and inevitable changes of programme and policy 
that prevent production from reaching that measure of efficiency 
we all want it to attain. Be sure that the enemy also has his pro- 
duction failures and disappointments about which we hear little or 
nothing. Our task is to carry on the work to the utmost of our 
strength and to realise that there is no such thing as finality abeut 
how much we can produce. There is always more and more that 
we can do—that we must do—if this war is to be won. 
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Efficiency is a much overworked term but there comes a time 
when only greater efficiency can provide the key to greater pro- 
duction. Take two firms of equal size with the same equipment, 
the same number of skilled operatives making the same product. 
The output of one will almost certainly be greater than the other. 
Why? Most often the answer will be better methcds, better 
management. In the last analysis that comes down not to machine- 
power or even to man-power but to the directing power of mind and 
character—to the age-old qualities of integrity, leadership, know- 
ledge, judgement, experience and constancy to purpose. Without 
these qualities our special science or any other science can avail us 
little. With them we may hope to become, not indeed supermen 
but perhaps the next best thing, good production engineers. 

These truths were clearly recognised at a period in the last war 
when the position of the Allied cause was in danger in France, and 
all the Forces in the field were placed under the leadership of that 
great soldier, the late Marshal Foch. He inspired all with a dynamic 
purpose and was more responsible than any single individual fer the 
success achieved. He well understood the overwhelming import- 
ance of Production, and one of his most significant pronouncements 
was : ‘‘ Material is the primary condition of the efficiency of the 
combatants however excellent they may be. Its quality, nature 
and composition are the bases upon which the organisation of an 
army must rest in order to attain victory.”” We should remember 
these words and production engineers in particular will, I am sure, 
give force to their realisation. (Applause). 


The Speaker of the House of Commons 


Lt.-Cot. THE Rr. Hon. H. G. H. Mutuoituann, D.L., M.P., 
Speaker of the House of Commons, said : I have not yet altogether 
understood why I am here this evening, because Mr. Brown said, 
quite wrongly, I was modest. I am not a bit modest about things 
I know something about, but I have to confess, and the confession 
is quite an easy one, because I have many friends here to-night 
who know only too well, that I know nothing whatever about 
engineering. 

In 1921 we had an election. Now you must not be frightened 
that I am going to talk politics ; in the first place I am not a poli- 
tician and in the second place this is not the time to talk politics, 
but we had proportional representation and that meant that 
we had six candidates for the same constituency, and at practically 
all the meetings which were held throughout the election the whole 
six of us had to go round and make our six speeches. At that time 
I was the youngest of the six and therefore I was always the number 
six speaker on the list. You can imagine that by the time the 
audience had listened to five speakers that théy were not only bored 
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but that they were also very tired. Now to-night, Gentlemen, 
having listened to Sir Basil Brooke and Lord Sempill nobody can 
say that we are bored. I think I have seldom, if ever, listened to 
two more interesting addresses in one evening, but we may be tired 
because most of us probably have done a fairly good day’s work 
already and I learnt at that election that when you come well down 
on the list of speakers, even if the speeches have been good before 
you rose to your feet, that the wise thing to de was to be very short. 

Now my war problem is a very easy one: I want machine tools 
and cannot get them. I have been chasing Mr. Guthrie and his 
assistants for machine tools for nearly two years and after what 
Lord Sempill said to-night I realise that I am not going to get them 
and therefore I have got to make the best of a bad job and do what 
I can with the machine tools I have at my disposal. 

Generally speaking as regards the war situation, we have the 
men, we have the strategic and tactical brains to operate those men, 
but without the weapons of war we are absolutely powerless and 
therefore I feel that the inauguration of this Section of the Institu- 
tion of Production Engineers is a most important thing because 
by the pooling of production engineers’ brains, by compressing 
them into an executive capacity by the will of the membership and 
by talking over all the difficult problems which we have to solve in 
war production, a very great deal can be done to solve these pro- 
blems. I can assure Lord Sempill, if he does not know it already, 
as I expect he does, that the Belfast Engineers are second to none, 
and that, therefore, if you gentlemen pool your brains you may not 
only be of assistance to yourselves in the production of war material 
of a very essential character, but for all you know you may think 
out some solutions to the difficulties which exist on the other side 
of the Irish Channel, and therefore you might possibly be doing the 
greatest possible service to the war effort throughout the Empire 
by taking a real active interest in the Institution of ‘Production 
Engineers. I think therefore on these grounds that this Inaugura- 
tion this evening is a very important event in the history of the 
Province and I feel sure that everyone of you will do your utmost to 
support the executives which you have elected this evening. I 
am confident in fact that this Inauguration will be of great value to 
the war effort. (Applause). 


The General Secretary 


Mr. RicHarD Haz.Leton, General Secretary to the Institution, 
said: I am not here to make a speech—my speech-making days 
are over—they belong to that dark past hinted at by our Chairman 
to-night. I have come here to see Lord Sempill, Sir Basil Brooke, 
the Speaker and the others do their stuff from this platform, and to 
see your response to their appeal. After thirteen years experience 
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as General Secretary of this Institution I can safely say that this 
Inaugural Meeting is the best Inaugural Meeting we have yet had. 

I would like to thank Mr. Brown for his kindly references to 
Mr. Marsden and myself. It was a happy accident that after 
getting his Commission in the Army, Mr. Marsden was posted to 
Belfast, which enabled him to be of service in interesting you here 
in the work of the Institution and in promoting the formation of this 
Northern Ireland Section. 

In this new section of the Institution you have an instrument in 
your hands which can be of great national service, but it can only be 
so if you use it as it should be used. We at Headquarters and the 
branches throughout Great Britain and elsewhere, who share your 
sympathies and interests, will do what we can to help you. From 
the spirit that has been shown here to-night I am confident that 
this Northern Ireland Section of the Institution will be a great 
success. . 

I will conclude by asking you to adopt a cordial vote of thanks to 
Lord Sempill for his address to-night, to Sir Basil Brooke and the 
Speaker, to the Vice-Chancellor of the University for his kindness 
in housing this meeting to-night, and to Mr. Brown for presiding 
over the meeting. 

The resolution was adopted by acclamation . 

The Vice-Chancellor of the University 


Mr. Davin Janpsay Kerr, M.A., Vice-Chancellor, Queen's 
University, said: May I in a few very brief words endeavour to 
thank you one and all for the most kind way in which you have 
received this vote of thanks. I do so, if I may, in the name of the 
others who have been associated with myself and with the University 
in what has beer said. 

I have been at many meetings within these walls, but never bee 
fore have I felt greater interest, pleasure and encouragement than 
I have experienced in your company this evening. We in the 
University are proud that our Great Hall has been the scene of this 
ceremony. It is of great moment for us as well as for you that the 
Northern Ireland Section of the Institution of Production Engineers 
should have been inaugurated within the University, and I should 
like, and I may speak here in the name of all my colleagues in this 
place, to express the hope that we shall see you here again in equal 
numbers, and if such a thing is possible, with even greater enthus- 
iasm than has been shown this evening. I should like to give you 
our most cordial good wishes for the success of this section. 


One word more. I said that never had I experienced a greater 
feeling of encouragement than to-night. We in Ulster know that 
in our hands, in trust to us, are some of the essential keys of victory. 
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I am sure that none of us will go from here without the reassuring 
feeling that we have learned much about how we can best use them. 
What we have begun here in company with one another is going to be 
of immense value to our city and province, as to our country, in the 
great effort which we are making together in these anxious and 
arduous days. We know that great responsibilities rest on us and 
we have been given much useful light as to how we can most effec- 
tively do our part in winning the war. 

Looking beyond that point, just for one moment, to the broad 
vistas of prosperity for us and our fellow-citizens which will follow 
the day of victory, I am sure I am expressing what is in the minds 
of us all when I say that what we have initiated here to-night will 
be of enduring service to this great community of ours in peace as 
well as in the war’s ordeals. Thank you very much, and, once 
more, the very best of good wishes to you in your work in the 
newly-established section. (Applause). 


Concluding Speeches 


Mr. D. H. ALEXANDER, Principal, Belfast College of Technology 
and Hon. Secretary of the New Section, and 2np LizuT. MaRsDEN, 
Assistant Secretary to the Institution, also briefly addressed the 
meeting. 


The proceedings then concluded. 
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THE OPERATION AND TOOLING OF 
SINGLE SPINDLE AUTOMATICS 


Paper presented to the Institution, Birmingham Graduate 
Section, by J. H. Bailey (Graduate). 


Synopsis. 
INTRODUCTION. 
OPERATION OF MACHINES. 
ATTACHMENTS—DESCRIPTION AND USE. 
SPECIAL AND STANDARD ToOOLS—DESCRIPTION AND USE. 
DESIGN OF CAMs. 
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Part I. 


single spindle automatic machine only, namely, the Brown & 
Sharpe, Index and B.S.A. type, in which the turret is mounted 
on a horizontal axis. This type with two or three cross slides and 
various attachments is acknowledged to be the most universal 


ik giving this paper, I am going to specialise in one type of 





and versatile type so far evolved. I am confident there are many 
graduates and even older members who wish to know exactly how 
these machines are operated and tooled, and I hope those members 
who are very conversant with automatics will excuse me if I appear 
to go into details concerning parts which to them may appear so 
elementary. Here is a modern B. & S. automatic (Fig. 1) and an 
Index automatic motor-driven (Fig. 2). 
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Part II. 

The general principles of these automatic machines are quite 
simple. A bar of stock is held firmly in a collet in the spindle and 
rotated. Various tools for working on it are held in a circular 
turret which is mounted with its axis horizontal. This turret is 
advanced automatically towards the work spindle, and withdrawn 
and rotated through 60° anti-clockwise after each tool has finished 
its operation, bringing all the six tools or however many are used 
into operation one after the other. 

Two or sometimes three independent tool slides moving at right 
angles to the spindle carry tools which automatically advance and 
work on the bar of stock. 

The rotation of the spindle is reversed and the spindle speed 
changed automatically for different operations as desired. After 
each piece has been completed and cut off, the bar is advanced 





a Fig. 2. 


automatically to a stop placed in the turret, and the operations 
repeated to make another piece until the bar has been used up. 

Power is transmitted either by belts from overhead works to a 
pair of friction clutch pulleys for driving the spindle and a belt 
to drive a third pulley and the backshaft at a constant speed, or 
as shown on the present illustration, from a constant speed motor 
over intermediate transmission gears to the main driving shaft of 
the gear box arranged in the base of the machine which is provided 
with an automatically operated speed change friction clutch. The 
workspindle being driven by two roller chains is provided with a 
spindle reverse friction clutch. The sprockets of this clutch are 
provided with hollow friction cones running in opposite direction. 

The backshaft arranged at rear of machine is driven from the 
main driving shaft by a crossed belt. The hand-operated clutch is 
for starting and stopping the backshaft independent of the spindle. 
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The backshaft can also be operated slowly by a hand-wheel situated 
at the other end of the machine. From this shaft, power is carried 
through change gears, and worm and worm wheel or bevel gears 
to the cam shaft on the front of machine. This shaft carries the 
disc cams for operating the cross slides, and carriers holding adjust- 
able trip dogs. As the shaft rotates, these dogs engage trip levers 
which pass through the machine and throw in clutches on the back- 
shaft which operate, first the opening and closing of collet and 
feeding of bar through spindle, second the reversing of spindle, 
third the changing of the spindle speed, and fourth the indexing 
of the turret. 

The next illustration shows the operation of these clutches. 
(Fig. 3). 

The dog clamped to the carrier on the front cam shaft lifts the 
lever which depresses the pin B allowing the spring loaded dog 
clutch to engage. The cam Z5 holds the lever down while the ° 
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Fig. 3. Fig. 4. 


backshaft completes the two revolutions necessary to operate the 
various mechanisms. Without this cam, the spring-loaded lever 
would cause the clutch to be thrown out after one revolution. 
The work chute G is also operated by a trip dog, and as the work 
is cut off, it swings forward dropping the component into a tray. 
Each of the cross slides is operated by a lever, one end bearing 
on the cam with a roller, and the other end having a segment gear 
engaging a rack on the slide. Coil springs in the cross slides force 
them away from the work when the lever comes to a drop on the 
cam. The next (Fig. 4) illustrates this clearly, showing the front 
slide in the forward position with the roller on top of the cam, 
while the rear slide is in the back position with the roller on the 
bottom of the cam. The slide return spring is shown at A, the posi- 
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tive stop C adjusting stop screw and slide adjusting screw at Q 2. 

The backshaft always runs at a constant speed and the time for 
advancing bar, opening and closing collet, indexing turret and 
changing speed remains the same, regardless of the speed of the 
spindle or time to make one piece. The time taken for these opera- 
tions varies according to machine from one-quarter second to one 
second. 

The rate at which tools are fed to the work and the time taken to 
make one piece depend on the design of the cams and the speed 








of the camshaft which is regulated by the change gears on the end 
of the machine, both of which are governed by the component. 
Usually one revolution of the camshaft is taken to make one piece. 

The bar of stock is gripped by a spring collet located at the front 
of the spindle. It does not move endwise, but has a tapered sleeve 
forced over it, and is prevented from moving forward by the nose 
cap nut of machine. When the collet opens the stock is pushed 
through by a spring feed finger screwed into a feed tube and located 
directly behind the collet, which permits using bars up to very short 
lengths. 

The movements of the feed tube and the sleeve which closes 
the collet are controlled by a cylindrical or barrel cam, having two 
races or two cams keyed together on the same shaft so that the 
movements are synchronised and cannot get out of time. This 
barrel cam is rotated through gearing from the backshaft when the 
clutch is engaged as previously mentioned. 

The next (Fig. 5) shows a diagrammatical layout of a modern 
chain drive Index automatic. . 

You will see how the drive is taken from the motor through 
gears straight through to the two change gears on the extreme 
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right, the top one of which drives directly either one of the two top 
gears depending on the position of the clutch. On this illustration 
the clutch is shown on the left, so that the left chain driving the 
spindle is being driven directly from and at the same speed as the 
top change gear, while the right chain is being driven at a much 
faster speed in the other direction by the intermediate gear below. 
When the clutch is thrown over to the right, the right hand chain 
is driven directly by, but not at the same speed as the top change 
gear, because the sprocket is situated on the bottom gear, the top 
one acting as an intermediate, again as this sprocket and the bottom 
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left hand intermediate are integral, the left hand chain is driven 
at a slow speed, namely, one half. 

By this arrangement two right hand and two left hand speeds 
are available, the bottom clutch changing the speed and the top 
clutch changing the direction. There are eight variations of these 
four speeds through the medium of change gears. 

The back shaft is driven by a crossed belt and has five dog 
clutches for operating the mechanisms I have previously mentioned. 

The turret is mounted with its axis horizontal so that it does not 
interfere with the cross slides or tools when they are close to the 
work. After each turret operation, it is indexed round by means of 
a change roll engaging in radial slots in a disc on the rear end of the 
turret shank, which is tapered and forms a bearing in the turret 
slide. The indexing movements are thus made very rapidly, and 
without appreciable shock. The turret is locked in position by a 
taper pin between indexing, this being automatically: withdrawn 
when the indexing mechanism starts to operate. It can, of course, 
be withdrawn by hand for setting up purposes. The quick advance 
and return of the turret is operated independently of the lead cam 
by means of a crank as shown in Fig, 6. 

The cam causes the lever to move the rack forward when the 
crank is in its normal straightened out position and the next (Fig. 7) 
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shows that when the dog clutch on the back shaft is engaged by 
gearing, the crank makes one revolution, and the hardened roll 
engages in radial slots in the disc on rear end of turret shank and 
rotates the turret through 60°, but also as the crank revolves, the 
turret return spring forces the turret back without moving the 
rack and therefore quite independently of the lead cam. The excep- 
tion to this being, that when the turret is in its extreme backward 
position before the mechanism operates, the turret remains station- 
ary while revolving, the rack is moved forward and the lead cam 
lever is lifted off the cam. 

By using two change rolls instead of one, it is possible to index 
round two holes instead of one. 


Part II]. 


Before describing any examples of tooling, it is necessary at 
this stage to describe briefly some of the more widely used attach- 
ments, which are not considered part of the original machine, but 
which are indispensable for increasing production and lowering 
costs, in particular the elimination of second operations is a con- 
sideration that cannot be too highly stressed. 

The attachments can be grouped in three sections. In the first 
are those which are used on the machine as auxiliaries or tools for 
special work, all of which in conjunction with the usual equipment 
operate on the bar of stock when it is held in the collet, that is 
before it is cut off. 

Secondly, there are those attachments which perform second 
operations on the finished component in a separate mechanism 
after it has been cut off, that is to say, an operation is performed 
on a piece by these attachments while another piece is being mach- 
ined and cut off. 

In the third group are those attachments which do not interest 
us to the same degree, and which I shall not describe to-night, 
namely, chip conveyors, bar inserting mechanisms and outside 
feeding attachments, to increase the range of machines, etc. 

In the first group we have first of all the third slide. This is a 
vertical slide placed very close to the spindle and used primarily 
for cutting off by means of a blade tool when the two cross slides 
are being used for other operations. You will appreciate the use- 
fulness of this slide in machining difficult parts where two form 
tools are necessary or where one cross slide is used for forming and 
the other for knurling, etc. 

It is operated by a rack and pinion through a lever which is 
controlled by an additional dise cam, similar to the cross slide cams, 
placed on the left hand end of the front cam shaft. 
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As a matter of interest, I would like to say here that an attach- 
ment has been designed not unlike the third slide, but in which the 
tool can move in a longitudinal direction as well as vertical. This 
longitudinal turning attachment, as we call it, is extremely useful 
for turning behind shoulders while performing turret operaticns at 
the same time. The movements are controlled by two cams, and the 
results are very satisfactory, so much so, that the B.& 8S. Co. 
have paid a considerable sum for the patent. 

Secondly, we have the swing stop which is used when all the six 
turret holes are required for other operations. The stop is usually 
operated by rack and pinion from the back shaft. 

The high speed drilling attachments are used to increase the speed 
of the drill relative to the work when it cannot be obtained by the 
normal speed changes. 

For example, if a hole of .093 diam. has to i drilled in a component 
or bar whose outside diam. is .500 on a No. 0 (Regular) B.&S., and 
if a speed of 1,800 r.p.m. which is the maximum on machine, gives 
correct cutting speed in feet per minute on the outside diam., it 
only gives a speed of 44 ft. per minute for a stationary drill. Now 
if it is possible to drill that material at 150 f.p.m. a revolving drill 
in the turret running at 3,600 r.p.m. in opposite direction to the 
spindle will give a better cutting speed, namely, 130 f.p.m. and will 
decrease the cycle time of the job. 


These revolving drills are driven either by a round belt from the 
overhead works to a pulley on a shaft, which passes through the 
centre of the turret and connects with the attachment by bevel 
gears, or on the bevel gear shaft which passes through the turret 
is driven in turn over bevel gears arranged in a housing, bolted to 
the turret, from a shaft which is coupled to the driving attachment. 
This driving attachment is provided to drive the slotting attach- 
ment also. It is bolted to the rear side of the headstock and driven 
by a roller chain from the backshaft. 

Another very useful attachment is that used for cross drilling 
holes through the piece at right angles to the spindle. The attach- 
ment is bolted to the cross slide in place of a tool post and driven 
similarly to the previous attachment. Usually a jig is held in the 
turret and fed on to the work after the spindle has been stopped 
by a brake. 

The method of applying the spindle brake once again varies with 
the machine. It may be used on the reversing spindle pulley, in 
which case if any threading is required a revolving tap or die is 
used, and driven as the revolving drill. The tap or die, revolving 
in the same direction as the spindle while threading on, unscrews 
when the spindle is stopped. Alternatively, the brake may be 
applied to a special shoe on the rear end of the spindle, operated 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
by a clutch on the backshaft, which also brings the spindle reverse 
clutch to the centre neutral position while the shoe is applied. 

The cutting of threads behind a shoulder which cannot be screwed 
from the turret and the chasing of internal and external threads 
of high accuracy is made possible by the chasing attachment. This 
attachment is bolted to the front side of the headstock and coupled 
to the front cross slide. The longitudinal movement of the single 
point tool is obtained by a lead screw and an engaging shoe or nut, 
the lead screw being driven by transmission gears from the spindle 
and the engagement of the nut being controlled by trip dogs and 
levers. The amount the tool is being continually fed into the work 
is governed by the design of the front slide cam, the tool being auto- 
matically withdrawn away from the work for each return stroke 
without having a drop on the cam. 

All the attachments I have so far described have worked on the 
piece before it has been cut off. We now come to those in the second 
group. The one most frequently met with being the slotting attach- 
ment. 

The method of operating this mechanism varies, but the principle 
remains the same. Briefly then, there is a saw in a housing fitted 
to the front of the headstock, a little behind chuck or collet. The 
saw is driven either by a round belt from the overhead works or 
from the driving attachments as previously mentioned. Then there 
is an arm which swings down in between the turret and the work, 
and as the part is severed from the bar, moves forward, grips the 
work, swings up to the saw, moves forward on to the saw, and then 
back so that a thin blade which extends through the work bushing 
ejects the work into a chute. The longitudinal and swinging move- 
ments of the grip arm are actuated by two cams placed on the front 
cam shaft. 

In carrying out this operation, it is necessary to have one empty 
hole in the turret after the last turret operation, and the latter must 
finish cutting early enough to allow the grip arm to descend and 
move on to the piece before it is cut off. That is to say, on a job 
where the time taken to normally part off after the last turret 
operation is very small, if that time is not increased, in other words 
part of feed reduced below normal, the swing arm, to be in position 
ready for when the part drops off, has to drop down before the last 
turret tool has had time to index away and leave an empty hole. 
After the arm has swung up, the bar is fed out to stop, and another 
cycle of operations takes place while the slot is being cut in the 
screw, etc., thus saving the time of a second operation, as well as 
the handling of the parts. 

There are variations of this operation, for instance two saws can 
be mounted on the arbor with a spacing collar between them to 
mill two parallel flats on the component. 
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The burring attachment is very similar in operation, the picking 
up and transferring being identical, while the saw is replaced by a 
revolving drill, and is used for performing light operations of 
countersinking or counterboring, or drilling the cut-off end of the 
plece. 

Part IV. 

You will all be familar with the majority of operations carried 
out on these machines, namely, turning, drilling, reaming, tapping 
and screwing, forming, knurling, and cutting off, ete., but I will 
just mention a few facts and figures which, although they may not 
be the last word in perfection, are up to a good standard of efficiency. 
I trust they will be of interest, or at least form the basis for much 
argument, and perhaps criticism in the-discussion which follows 
this paper. 

Turning is usually done with a roller box or vee steady box tool 
or a type of knee tool, both radial and tangential types being used. 
For roughing cuts, hollow mills can be used. It is always advisble 
to chamfer the end of the bar. This can be done quite easily with 
the part off tool. If two diameters have to be turned, by turning 
the largest first, a chamfer is still left on the end of the bar for the 
next turning tool to start on. 

The tolerance that can be generally worked to is approximately 
.0015 — .0020. In some cases to obtain a better finish without the 
spiral run-off marks caused by indexing tool the straight off, travers- 
ing back is found successful. 

When drilling steel or other metals which are not so easily mach- 
inable as the leaded brasses, it is necessary to withdraw the drill 
frequently, as well as reduce the feed, either by dropping the lead 
cam or by indexing another drill into position, the former being 
preferable as the rapid approach to the cutting position by indexing 
is often unsatisfactory and if the second drill is not ground the same 
as the first running out is likely to occur. 

Forming is usually done with a circular tool which is gashed and 
ground with its cutting edge a given distance below its own centre 
in order to give clearance. For some materials and finishes, it is, of 
course, necessary to use a blade tool on which side clearance can be 
obtained. When facing down the front of large diameter compo- 
nents a blade tool holder can be designed to fit on the standard tool 
post to be used at the same time as the circular tool. It is practical 
to form diameters to a limit of + .001. 

Tapping deep holes on automatics is found impracticable, the 
maximum depth‘being approximately a distance equal to the outside 
diameter of the thread by two and a half for brass, and the core 
diameter by two and a half for steel. 
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On one occasion when tapping very thin components in brass, 
it was found necessary to use a tap with as many flutes as possible, 
otherwise the outside diameter was comprised of a series of flats 
instead of being circular. 

Screwing can be done either with a button die, in which case 
the spindle is reversed and the die run off, or with chasers and a 
self-opening die head, which is caused to pull out and open by the 
design of the lead cam, and is closed ready for cutting thread when 
the closing lever on the side of the die holder is brought into contact, 
while indexing, with a plate fixed to the machine. 

Swing tools are used for internal recessing, turning behind duvet 
ers, and turning tapers. They are turret tools and the movement 
in the direction of the spindle is controlled by the lead cam while 





Fig. 8. 


the movement at right angles to the spindle is actuated by a pusher 
plate fitted to the cross slide as shown on next illustration. (Fig. 8). 

The knurling of narrow widths can be performed from the cross 
slide by a single or double knurl holder held in place of the circular 
form tool, or the knurl can be mounted in a holder which is attached 
to the tool holder, in which case the knurl is located ahead and above 
the circular part off tool, so that the knurl passes over the bar of 
stock and the part off tool follows up and severs the piece from the 
bar. Knurling from the turret by feeding on to the end of the bar 
is usually carried out with an adjustable knurl holder that carries 
a pair of knurls, one on each side of the bar and set parallel to the 
axis of the work. When it is impossible to knurl from the cross 
slide and the design of the piece does not permit rufning on the end, 
a swing knurling tool is employed. 

In addition to these general operations there are one or two 
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which may not be quite so widely known. First of all skiving. 
This is done with a tool holder as shown. The cutting blade has 
the form of the component ground all along its top edge, passing 
underneath the bar of stock and cutting tangentially. (Fig.9). The 
tool holder is simply a block with a slot milled in it to take the blade 
and held together with a top plate down on the cross slide by the 
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Fig. 9. Fig. 10, 


two bolts. The blade being held rigid by the clamps and two sect 
screws, the centre screw is only to roughly position the clamp. 
Adjustment for height is made by the adjusting screw and a tapered 
wedge. The view on the left is simply a front elevation of tool and 
component only. 


7 


It is used on the cross slide in place of a form tool and is especially 
useful in cases where the ordinary form tool would have to form the 
bar down to a very small diameter at the chuck end before the whole 
of the forming cut takes place. 

By grinding the front of the -skiving tool at 20° this condition 
is removed as will be seen from the examples shown. Here the 
largest diameters and those farthest from the chuck are formed 
before the smaller diameters near the chuck are reduced and while 
there is enough metal to prevent the bar from breaking off before 
it is finished. A steady is sometimes used either from the turret 
or the rear cross slide as the tools tends to force the bar upwards. 
(Fig. 10). 

These three illustrations show the plans of the skiving tool in 
chain dotted lines, and how the tool passing underneath, cuts and 
reduces the diameters furthest from the chuck before reducing the 
weak diameter nearest the chuck. The thick black line cn left 
represents the chuck, and the job in this case is running in a 
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forward direction. If these jobs were formed, the whole cut could 
be taking place when the bar was weakened. 

A skiving tool will give a better finish and a finer limit than 
forming, approximately + .0005. 

A shaving tool as illustrated in the next illustration (Fig. 11) 
will shave parts to a still finer limit, approximately + .0003. In 
this tool the work passes between a cutting blade and an anvil 
which has a radius on its front edge. It is used as a finishing opera- 
tion only, the diameter to be shaved being previously rough 
machined to within about .005. 

. 

The rolling of threads and other forms on brass and other soft 

materials is often carried out successfully on automatic machines. 
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Two hardened steel rolls are used with the required form cut into 
their periphery, one held in the turret and one mounted in a holder 
on the cross slide. They are brought into contact with the work and 
forced into the piece causing the metal to flow. 

For rolling a thread it is necessary for the two rolls to be synchron- 
ised. They are both held in the same holder which is placed in the 
turret, and geared together. Both the rolls can swing independently, 
one being operated by the front slide and one from the rear. 

The two examples of rolling shown are typical. You will recognise 
the flashlamp bulb holder. (Fig. 12.) 

An unusual operation for these machines is broaching, and while 
the scope is, of course, very limited, in the brass example illustrated 
it was successfully carried out with the tool as shown in the next 
illustration. (Fig. 13). 
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In Fig. 14 you see the tool very nearly at the finish of its cut by 
the time it has reached the undercut in the tube, the lever A is forced 
by the adjusting screw anti-clockwise, sufficient to a'low the clos ng 
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Fig. 13. 


lever B pivoted at X to also move anti-clockwise. The strong spring 
forces the shaft C to the left and this allows the collet type of broach 
to close in, when it can be quickly indexed out. At the beginning 
of the operation the tool is indexed into position } in. to the right, 
while the bar is stopped and the cross slide moves forward until 
the block D forces the lever B anti-clockwise sufficient to close 
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broach and allow catch on lever A to hold in position, the lever 4 
being spring loaded. The cross slide now drops back about } in. 
and the broach moves forward, as I have already explained. 
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On the next component (Fig. 15) the .276 radius was very import- 
ant with regard to size and finish required, the latter being unobtain- 
able on a mass production basis with an ordinary form tool or cutter. 
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A simple tool was made to generate the radius with a single point 
turning tool, operated by a rack and pinion from the cross slide. 

The plug and gauge you see in the centre (Fig. 16) are used 
only for setting purposes, the diameter of the gauge being in this 
case twice .276. The tool is indexed into position and the cross 
slide pushes the rack A which engages teeth on the swivelling tool 
holder and causes it to revolve about the centre, which is on the 
centre line of spindle and in the correct position over the component. 
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The tool is returned, when the cross slide drops back, by two springs. 
There are various methods of milling slots or flats on a component 
from the turret, making use of the bevel gear used for driving the 
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high speed drill, ete. A circular saw can be driven by gearing, a 
simple design of attachment being illustrated. (Fig. 17). The spindle 
is, of course, stopped by the usual brake. 

Alternative.y a straight saw blade can be oscillated up and down 
by an eccentric driven as shown. (Fig. 18). In this design the saw 
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Fig. 18. 


is moving slowly forward during the whole of the operation, that 
is during the return stroke as well as the cutting stroke. Nevertheless 
it operates very successfuiry. On the sample I have here to-night, 
the saw ran at 1,691) strokes per minute with a feed of .001 per stroke, 
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Fig. 19. 
cutting an .080 deep slot in three seconds, with a stroke of approxi- 
mately 5/,, in. 

The next illustration shows a taper turning slide fitted to the 
front cross slide. (Fig. 19). In this arrangement the tool is held in 
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a small holder, boited to the slide, which is at the required angle 
and moved forward by the pusher ti <ed in the turret and returned 
by a spring in the body of the slide. On this set up, as there were 
no other turret operations beside turning and feeding to stop, to 
save time and the wear of the machine in indexing, the stop was 
placed as shown. It passes right through ‘he pusher and is actually 
held in the opposite turret hole. At the finish of taper turning the 
cross slide drops back, the component is parted off, and the turret 
moves forward to bring stop into position, and afterwards drops 
back ready for cross slide to move forward into position again. 

I am sure, from these last illustrations of a few of the special 
tools designed for automatics, you will realise the scope of these 
machines in turning out parts much more complicated than just 
nuts and bolts, and in a large number of instances without the use 
of second operations, which until a few years ago were considered 
an absolute evil necessity. 


Part \V. 


It will be quite obvious that the successful operation of these 
automatic machines depends not only on the efticiency of the setters, 
but also on the design of cams and tools, because it is here that 
the sequence of operations, selection of tools, feeds, and speeds 
takes place. 

Where only a few machines are installed, it may be possible to 
have each job tooled up by the makers of the machine. If this is 
impracticable, it is absolutely essential to have the selection and 
design of the cams and tools supervised by a specialised expert 
who has a wide knowledge of the machines, attachments, and tools, 
and what can be expected from them. 


In some shops it has been the custom to let the setters sort out 
an old set of cams from the stores to produce a new job and even 
if necessary touch them up a little, grinding a bit off here and there 
and then putting them on the machine, subsequently having very 
often to slow up the cycle time considerably in order to run the job 
successfully. While I do not underestimate the ability cf setters 
as setters, and will even agree that they may become efficient at 
this patching-up business. I am sure you will appreciate the ineffi- 
ciency of this system, even without me illustrating it in figures, which 
would I can assure you prove it even more substantially. 

You will see how it is essential to have correctly compiled records 
of all cams in the shop, so that a suitable existing set can be chosen 
for a new job, which have the necessary amount of travel without 
any alteration, etc., in order that the original job for which the 
cams were designed can still, if necessary, be produced. Alter- 


282 








~ZHor -_ 


arr 


hs 
} 














s 
THE OPERATION AN D TOOLING OF SINGLE SPINDLE AUTOMATICS 


natively if an existing set cannot be found or spared, a new set 
of cams would have to be designed. I think I am correct here in 
saying that there are surprisingly few setters that can figure out 
and draw a set of cams, the principle of which I will now briefly 
describe. 

We will take as our example the component shown on the next 
illustration. Having decided which machine it will go on, and the 
best sequence of operations, we draw a tool layout showing the 
turret, tool posts, and tools at the finish of their respective opera- 
tions. (Fig. 20). 

In this case the machine is a No. 00 B. & S. and the operations 
are first feed to stop, second centre, third drill, fourth turn, fifth 
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Fig. 20. Fig. 21. 


form, and sixth part off. For simplicity the cams and thus the 
cycle times are divided into a 100 parts not 360°. 

We now analyse the cutting and idle operations, setting them 
down on a work sheet as shown on next illustration. (Fig. 21). 

Next we calculate the cutting travels required, decide on most 
suitable speeds, keeping in mind all the operations, decide on the 
feeds and thus calculate the number of revolutions for each cutting 
operation. From the machine tables we find the number of revs. 
for indexing and feeding to stop. At this stage we put down the 
idle hundredths for dwells and clearances, ete., in order to graph 
out the clearances it is necessary to approximate the time for the 
job. 

Now if we add together all the idle hundredths which we have 
down at the moment, subtract from 100 and divide the result into 
the total number of revolutions we have, we obtain the total number 
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of revolutions to make one piece. From the tables we find the near- 
est figure obtainable by the gearing, and thus obtain the time per 
piece. 

We can now put down the number of hundredths required for 
indexing, feeding to stop, and all the cutting operations by dividing 
the number of revolutions for each operation by the total revolutions 
per piece and multiplying by 100. 

In actual practice it is not always so simple as I have explained. 
There are many complications, snags, and pitfalls which I have not 
time to explain to-night, but which one soon meets when commenc- 
ing to design cams. 

Before explaining the principles used in drawing the cams I will 
recall to you the operation of the turret and slides. You will remem- 
ber how the cam lever, one end bearing on the cam with a roller 
and the other having a segment gear engaging a rack on the tool 
slides, is caused to move by a rise or lobe on the disc cams. The 
actual rise on the cam giving the travel of the tool, the number of 
hundredths of the cam surface during which this rise takes place is 
calculated as I explained a few moments ago. 

Now the outside diameter of each cam blank is standardised 
according to machine, but each lobe may not necessarily finish on 
the outside diameter. Referring to the lead cam, to which these 
last remarks are mostly concerned, we find from the various machine 
handbooks that when the lever roll is on top of the cam the turret 
is a given distance from the chuck, so that from our tool layout on 
which we positioned the turret for each operation we can find how 
much it is necessary to cut down the cam for each operation. To 
explain more fully, let us take the example which has already been 
worked out. M 

On the No. 00 B.&S8S. machine the minimum distance from 
turret to chuck when the roll is on top of a 5 in. diam. cam is 17 in. 
for the first cutting operation. We want the turret to finish 23/,, in. 
from the chuck, and it will therefore be necessary to cut the centring 
lobe down °/,, in. The amount of cut down for all the lobes is found 
in a similar manner. 

I would like to mention here that some firms draw out all the 
cams for one job on the same centre, superimposed on each other. 
One cam outline being drawn with a dotted line, one with a chain 
dotted line, and the other with a full line. They claim that by this 
system you get a clear idea of the sequence, overlapping, and position 
of the different tools. 

While agreeing with this in principle I think that in some cases 
it would tend to become rather confusing and I therefore prefer 
to draw out each cam on a separate centre. After all, it is still quite 
easy to tell what is happening to each of the slides at any given 
point. 
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In any case it is necessary to have the circumferance of the cam 
circles on the cam sheet divided into a 100 equal parts or alter- 
natively to have a master chart which can be placed underneath 
the cam sheet and be seen clearly through the drawing paper used. 

In the next illustration you will see what the finished drawing 
of the lead cam for the component we have already seen should 
look like. (Fig. 22). 

The cross slide cams for a B. & S. auto are in most cases drawn 
with lobe on top of cam, because there is plenty of adjustment to 
compensate for the distance the tool finishes from the centre of the 
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Fig. 22. 


spindle. On the index machines, this is not the case, and the cam 
lobes are cut down an amount equal to half the smallest diameter 
that the form tool is cutting. 

There is one very interesting application of these machines which 
[ should like to mention. I refer to their use for second operations. 
I realise that the economy of using them for such probably causes 
many arguments and headaches. This is quite a natural trend. 
After all, the economical use of these machines even for first opera- 
tions, has always aroused much criticism and arguments, and the 
seeking of that elusive unknown quantity where it pays to change 
from capstan to auto even if left to a number of highly skilled engin- 
eers would give a surprisingly varying result. To-night let us leave 
that question and see how the machines can be applied to this type 
of work. 

The usual method of loading is usually by a magazine which may 
be situated on various parts of the machine according to the nature 
of the work or operations to be performed. For instance, it might 
take the place of the third vertical slide, one of the cross slides, or 
even be placed at the rear end of machine. 
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To illustrate I will briefly describe two examples. In the first, 
the components are held in a vertical magazine designed just to 
take the components, one above the other, the actual number 
depending on the cycle time of the job and what other task the 
feeder will have to do or how many machines he has to feed. The 
actual-cycle of operations for a job of this nature might be as follows. 

First the cross slide on which the magazine is bolted moves 
forward until the bottom component in the magazine is in line with 
the spindle. The collet is then opened and a spring loaded pusher 
held in the turret moves forward under the influence of the lead 
cam, and pushes one component into the collet up to a stop. The 
collet is then closed, the pusher withdrawn and indexed, while the 
cross slide is withdrawn. 

Operations can now take place from the other slides and turret 
and on completion the collet is opened, component ejected by spring 
pressure, and another cycle of operations commences. 

It is not always possible to place the magazine close to the spindle. 
For instance all the slides may be required for cutting operations, 
and in this case it is sometimes convenient to place it at the end of 
machine furthest from the collet. There is a very useful facing with 
tapped holes at this end of machine to which a magazine can be 
bolted, designed to bring the componemt exactly in line with the 
spindle, but of course behind the turret, that is to say, with the 
turret in between the collet and the job. By fitting an additional 
cam by the side of the lead cam, which can be made to move a lever, 
it is possible to push the isso on to a spring loaded snug 
situated in the turret. The latter is then indexed three times, which 
brings the component close to the chuck, when it can be loaded 
into the collet by moving the turret forward. 

You will have seen from these very brief remarks the endless 
possibilities of doing second operation work and, having decided 
that it will pay, the equipment, tool, and cam designing is one of 
the most interesting sides to automatic machine work. 
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HIGHER NATIONAL CERTIFICATE IN 
PRODUCTION ENGINEERING 


Suggested Syllabuses, Post-Higher National Certificate 
Stage. 


(Issued by the Board of Education for England and Wales, approved by the 
Joint Committee). 


INDUSTRIAL ADMINISTRATION 


Organisation. 

Industrial development. 

Formation and development of manufacturing organisations. 

_ Sales organisation. Types for different products. Market study 
in relation to technical development. Price determination. After 
service. 

Design organisation. Designing for production. Control of quality 
in designs. Organisation of the design department and flow of work. 
Relationship of research to design. Organisation and control of 
inspection activities. 

Production organisation. The organisation and interrelationship 
of the sections concerned with planning, estimating, ratefixing, 
tool design and manufacture, material purchase and inspection, 
stores, manufacturing, progress, wages, costing, works engineering, 
labour buyeau, welfare and canteens. Routes of essential documents 
through the organisation and of work through the shops. 

Factory layout. Ideal layouts of works and offices, based on 
work and document routing. Practical modifications. 

Factory sites. General considerations as to suitability of land, 
service and local goverment regulations. Proximity to materials, 
labour, markets and communications. 

Management. The art of directing human activities. Application 
of scientific method to management by reference to work of pioneers. 
Social responsibilities of management (a) to the community (b) to 
those it directs. Position of management relative to Capital and 
Labour. Training for management, relative values of theory and 
experience. Graduation of potential mgnager through operative 
and staff grades. Selection of staff; qualities. Modification of 
theoretical organisations to take account of individuals. 

Labour. Trade Unions; their development and legal status. 
Trade union regulations regarding employment. Negotitations with 
unions. Works committees. Shop stewards. Selection and train- 
ing of operatives. Vocational guidance tests. Apprenticeship 
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schemes. Engagement of labour. Labour turnover. Discharge 
of labour. Discipline and handling personnel. Effects of long 
hours and monotony on efficiency. Attitude of labour to status 
and working conditions. 

Industrial legislation. Review of the development of Industrial 
Legislation the underlying aims and objects. The Factories Act. 
Detailed knowledge of the current Act and of the more important 
Statutory Orders insofar as the engineering industry is concerned. 
Workmen's Compensation Acts. 


MOTION AND TIME STUDY 


Development. The works of Taylor, Gilbeth and others. Modern 
Systems of motion investigation. 


Relationship of Motion and Time Study. 
Motion Study. Its scope. Extent of profitable use. 


Methods of measuring. (1) Process Chart, which measures the 
job as a whole and its route through the factory. Description of 
various types of Process Charts, e.g., Flow-Charts, two-handed 
detailed Process Charts, etc. 

(2) Micromotion Photography, for the examination of motions 
making up an operation. (a) Elements of motion (Therbligs), 
(b) Camera clocks and other time measuring equipment, (c) Films : 
technique and analysis, (d) Simultaneous motion cycle charts, 

~ (e) Improved methods and development generally. 

(3) Chronocyclegraph Study, for the measurement of the path of 
motion. (a) Lighting equipment, (b) Camera and viewers, (¢) Chrono- 
cyclegraph analysis and type of reading obtainable, (d) Extended 
use of Chronocyclegraphs for training, measurement of dexterity. 

The principles of motion economy. Elimination of unnecessary 
sources of fatigue. Influence on the designs of tools, jigs, fixtures 
and equipment. 

Time Study. Analysis of typical manufacturing and assembly 
operations. The technique of Time Studies. Mechanical devices. 
Use of special stop watches and slide rules. Determination of 
Rating Factor, allowances and time standards. Development and 
use of formula for estimating operation time. 

? 

Wage Incentives. Relation of motion and time studies to wage 
incentives. Determination of operation time and allowances. 
Wage incentive systems ; piece work ; Halsey, Halsey Weir, Rowan, 
100% premium, Taylor and other systems. 

Training Operators. Application of motion study to improvement 
in methods. General training of new workers and specific training 
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for changes of method. The above should be accompanied by an 
adequate scheme of laboratory work. 


PRODUCTION CONTROL 


Introductory. The objects and trend of the application of scienti- 
fic method as an aid to management. Measurement of production 
efficiency. Control of production. 


Charts and Graphs. Compilation and uses of different types. 
Circle charts. Organisation charts. Use of symbols. Bar charts, 
simple and compound. Z charts. Divergence charts. Use of 
semi-logarithmic paper. Gantt charts. Nomograms. Applica- 
tion to the functions included below. 


Product designs and drawings. Consideration of drawings, speci- 
fications, assembly lists and schedules as a means of conveying in- 
formation and instructions to the producers. Methods of identi- 
fying components, assemblies and drawings. Variations to suit 
different types of product. Standardisation and use of standard 
components. Standards of finish. Prototypes. 


Planning, Estimating and Ratefixing. Planning as a fundamental 
of management science. Planning to meet prcduction programmes. 
Modification of designs to facilitate production. Control of pro- 
duction and measurement of its efficiency by Operation Layout 
Sheets which specify processes, route, estimated production times, 
quality of labour, tools and plant required. Layout of shops and 
provision of handling and transporting equipment to meet specified 
requirements. Purchase of machine tools on preduction per- 
formiance. Research into new production processes. Application 
of Time and Motion study and use of the data arising when estimat- 
ing and rate-fixing. Estimation of material requirements. Mach- 
ining allowances. Elimination of waste. Ratefixing. Economical 
batch sizes. 


Jig and Tool design and manufacture. Use and listing of standard 
tools. Authorisation and ordering of jigs and tools. Progressing 
of design and manufacture to meet target dates. The toolroom as 
a self-contained unit. Demonstration, issue and servicing of 
jigs, tools and gauges. Tool stores. Tests of proprietary tools. 
Records. 


Material Purchasing. Production and service materials, Speci- 
ficatiorfs, codes and sources of supply. Alternative supplies. 
Price curves. Records and routine from purchase to consumption. 
Purchasing for stock and against production programmes. Run- 
ning contracts. Deliveries into bond and release by inspection. 
Inspection notes. Office routine. 
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INSTITUTION PRODUCTION 

Stores. Record systems. Functions of Stores Department, 
receiving, storing and issuing. Perpetual stock inventory. Maxi- 
mum and minimum stocks. Division of stores, e.g., into raw 
materials, components, finished products and Service stores, methods 
of booking material, direct and indirect. Pricing of requisitions. 
Stock accounting. 

Manufacturing Departments. Works and shop orders. Work 
labels. Job tickets. 

Progress. Maintaining scheduled programmes. Control boards 
and Progress charts. Records of progress. 

Wages. Wage abstracts and analyses; prevention of fraud. 
Methods of remuneration, how calculated, their effect upon pro- 
duction. Timework, piecework, premium and other bonus schemes. 
Profit sharing and co-p.rtnership. 

Labour. Methods of recruitment. Adequate supply. Statistics. 
Records of employees. Methods of booking labour, both direct and 
indirect, including time sheets, job cards and bonus cards. 
Timekeeping ; recording systems. 

Works Engineering and Services. Factory buildings ; special 
features in structural design. Lighting, heating and ventilation. 
Power supplies and tariffs. Maintenance of plant, buildings and 
services. Recording of work done and services supplied. 

Costing. Engineering cost accounts, incorporating estimated 
and prior costs for comparison. Standard costs. Records of costs. 
Recording of wages and material in costs. On-costs or overhead 
expenses ; methods of absorption and recovery ; compositions, 
ascertainment, treatment and examination of (a) Production over- 
head expenses, (b) Administrative expense, (c) Selling expense, 
(d) Distribution expense. Valuation and depreciation, methods 
adopted to ascertain life and value of plant, machinery and other 
fixed assets. Taxation and insurance rates. Disclosure of in- 
efficiencies. Mechanical methods of accounting. 

Financial Control. Generalreview. Financial control by author- 
isation and budgets. Control ofexpenditure. Treatment of capital 
expenditure. Repairs, renewals and replacements. Allocation 
of interest, depreciation and other charges under various conditions. 
Cost control accounts. 


ELECTRO-TECHNOLOGY FOR MECHANICAL AND 
PRODUCTION ENGINEERING STUDENTS 
The purpose of this syllabus is to give the Mechanical and Pro- 


duction Engineer a knowledge of fundamentals sufficient to enable 
him to select and specify industrial electrical equipment and to use 
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electrical power and equipment efficiently and economically. It is 
assumed that at least 100 hours will be given to the subject. 


Effects of Current. Application of effects to measure current ; 
the ampere. The ampere hour. 

Voltage. Current flow as an effect of voltage. Voltmeters, 
the volt. 

The Electric Circuit. Relationship between voltage and current. 
The ohm. Circuits of “ constant ’’ resistance. Effect of temperat- 
ture. 

Energy and Power. Power as product of voltage and current. 
The watt, kilowatt and kilowatt hour. Relationship to mechanical 
and heat units. 


Magnetic Effects. The Magnetic field. Use of fluxmeter. 
Effects of iron. Ampere turn-flux relationship for air and for 
various kinds of iron. Flux-linkage. Electro-magnetic induction. 
(Mutual and self). Energy in magnetic field. Dynamo-electric 
effects. 

Electrostatic Effects. Relationship between charge and voltage 
of a condenser. Capacitance definition. Energy in electric field of 
condenser. 


Alternating Currents. Frequency, wave-form, amplitude, mean 
and r.m.s. values. Vector representation of sinusoidal quantities. 
Phase. Power conveyed by single phase supply. Power-factor. 
Elementary 3 phase circuit. Star and delta connexion. Three 
phase power. 

Elementary Treatment of A.C. Circuits. Voltage and current. 
Relationships of simple circuits containing R, L and C. Effect of 
frequency changes. Impedance. Reactance. Resonance. 


Sources of Supply. Primary cells. Secondary cells. Alternator, 
single phase and three phase. D.c. generator. The Commutator. 
Methods of field excitation. Characteristics. Control of voltage 
and frequency. 


Motors. D.c. Shunt, series and compound. The rotating field. 
A.c. motors, induction and synchronous. Small single phase 
motors. Speed-torque characteristics. Need for and arrange- 
ment of starters. Reversal and speed control. Efficiency ; costs. 
Principles of protective devices : overload with time element, no 
volt. Thermostatic. Phase sequence and phase continuity, 
emergency stops. 


The Transformer. The a.c. transformer. Three phase connec- 
tions. Auto-transformer. Full load regulations on non-inductive, 
inductive and capacitative loads. 
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The Rectifier. Principles of ‘ Metal,’’ Mercury are, and hot 
cathode rectifier. 


Systems of Supply. Brief discussion of various systems of supply 
with reference to the characteristics of the plant to be operated. 

Supply and Control Arrangements. Thermal Loading of cables 
and volt drop. Fuses. Methods of charging for supply ; flat rate : 
maximum demand; load factor; power factor. (Principles of 
power factor correction). Metering arrangements, for supply 
contract purposes and for factory costing and contrel. 


Electric Lighting. Electric lamps. Importance of selection of 
lamps and fittings to meet standard E.L.M.A. illumination require- 
ments for various types of work. 


Special Applications. Electrical supply requirements for special 
applications such as electro-deposition, electric-welding, and heat 
treatment. 


Safety Precautions. Shock. Fire. Corrosion. Earthing of 
system. Earthing of metalwork. Protection against overload and 
leakage. Discharge of capacitative apparatus. Treatment of 
shock. Rules governing use of electricity and apparatus. Refer- 
ence to Home Office, Electricity Commission, Board of Trade, 
1.E.E., and B.S.1. codes. 


Laboratory Work. Adequate demonstration and _ individual 
experimental work should be done throughout the course. 
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SUMMARY OF APPROVED SCHEMES FOR THE , 
HIGHER NATIONAL CERTIFICATE IN PRODUCTION 
ENGINEERING IN ENGLAND AND WALES 


EAST MIDLAND EDUCATION UNION 
Evening course 





A.1 (First Year) | A.2 (Final Year) 
Properties and Strength of Materials | Any three if the following— 
and Metallurgy. H Jig and Tool Design. 
Theory of Machines and Machine Metrology. 
Tools, Jig and Tool Design and Machine Tools. 
Metrology. Metallurgy. 


Press and Sheet Metalwork. 
Plastic Technology. 
Press work —Plastics. 
| Welding Processes. 
Hot Stamping and Forging. 
Foundry Processes. 





KEIGHLEY TECHNICAL COLLEGE 
Evening Course 





A.1 (First Year) A.2 (Final Year) 
Properties and Strengths of Materials Jig and Tool Design—2} hours per 
and Metallurgy—1lj hours and 1 week, 
hour laboratory work per week. Machine Tools — 2} hours per 
Theory of Machines and Machine week, 
Tools—2} hours per week. Metrology (Technical Measure- 


Jig and Tool Design and Metrology ment) 
(Technical Measurement)—2} hours 
per week. 





—-2} hours per week. 





Conditions of admission. Minimum age of entry I8 years. Students must 
possess an Ordinary National Certificate in mechanical engineering or have 
otherwise reached a similar standard of attainment. 

lst Year Evening 2nd Year evening 
Hours per week Pa 4 as 6}* 6}* 


session Pate as 189 189 


* In peace time the hours would be 74 per week. 
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NORTHAMPTON POLYTECHNIC INSTITUTE 
Finsbury, London F 


Evening Course 





A.1 (First Year) e A.2 (Final Year) 

*Enzineering Chemistry—l hour and {Materials 

1} hours laboratory work per week. Workshop }y hour and 
+Electricity—-1 hour and 1$ hours | Technology 14 hours 

laboratory work per week. tEngineering laboratory 
*Workshop Technology (No.156)—1 Metallurgy work per 

hour per week, | Electrical week 
+Workshop Technology(No.154)—-lj | Technology. 


hours per week. 
*Physics of Engineering Materials 

1} hours per week. 
Applied Mechanics—I hour and 13 | 

hours laboratory work per week 





*First half session 7 Second half session t Two of these to be taken. 
+ 


Conditions of ainission. Sulents must hive either completed the corre- 
sponding Senior part-time Course or the equivalent. In general, the age of 
entry will accordingly be 21 years 


lst Year Evening 2nd Year Evening 
Hours per week 73 73 
session eee ° 225 225 


UNION OF LANCASHIRE AND CHESHIRE INSTITUTES 


Two Year Course for students who have previously takenWorkshop Technology 





A.1 (First Year) ’ | $.3 
Mathematics and Strength of Mat- | Workshop Technology and two of 
erials. | the following- 
Theory of Machinés Jig and Tool Design 


Workshop Technology Machine Tools 
Metrology 





Alternative Three Year Course for students who have not previously taken 
Workshop Technology S.3. 





Metrology Metrology. 





A.) (Firsi Year A.2 (Second Year) | A.3 (Final Year) 
Mathematics. Theory of Machines | Workshop Technology 
Strength and Elasticity | Workshop Technology and two of the ; 

Materials. one of the following : | following : 
Workshop Technology Jig and Tool Design | Jig and Tool Design. 
S.3. Machine Tools. | Machine Tools 
' 
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Research Department: 
Production Engineering Abstracts 
(Edited by the Director of Research) 


NOTE The addresses of the publications referred to in these Abstracts may be 
obtained on application to the Research Department, Loughborough College 
Loughborough. 


ANNEALING, HARDENING, TEMPERING. 


Oxyacetylene Flame Hardening, by J. G. Magrath. (The Machinist, Nos 
15-18) : Gears and Racks, No. 15 (Mav 23, 1942, Vol. 86, No.6, p. 54, 11 figs.). 

A flame-hardened gear tooth surface, properly treated, has nearly twice the 
wearing load-carrying Capacity as that of an unhardened gear. It is doubly 
essential that flame-hardened gears be correctly aligned. Depth and contour 
of hardened area are subject to differences in opinion but in general are a 
function of the diametral pitch. Table on influence of flame speed on hard- 
ness. Speed decreases depth. Bevel, spiral bevel, zerol bevel and hypoid 
gears are best flame hardened on machines provided with automatic indexing, 
variable speeds and curvature cams. Flame-hardening unit for treating 
medium and large gear teeth. 


Sprockets, Threads, Worms and Sheaves, No. 16. (June 13, 1942, Vol. 86, 
No. 9, p. 107, 10 figs.). 

Tractor sprockets must frequently be hardened on the inside faces of the 
teeth. A radiograph is shown which propels the flames and quench along the 
length of the tooth. When the function of the sprocket necessitates, the 
roots of the teeth as well as the faces may be surface hardened. A separate 
water quench, or quench ring, trails the flames. Manual flame-hardening 
allows concentration of heat at areas requiring Maximum depth of hardness. 
Progressive spinning is employed for fine threads, using a water cooled non- 
quenching tip. Double quench follows flames. Larger screw threads require 
the spiral progressive procedure with the flames directed at the thread root. 
On larger worm threads gear-hardening tips. mounted in a yoke, heat and 
quench both faces of the threads simultaneously. 


Miscellaneous Shapes and Practices, No.17. (June 20,1942, Vol. 86, No. 10, 
p. 178. 8 figs.). 

The flexibility of the flame-hardening process permits surface treatment of 
many shapes and sizes frequently encountered which are not subject tostan- 
dard classifications and procedures. (1) Small internal hemispheres. (2) 
I-xternal hemispheres. (3) Gears and clutch parts. Distortion of thin 
sections can be minimized by applying the flame to each side rather than to 
the edge which is to be hardened. (4) A combination of special side tips and 
different lengths of flat tips will handle many different parts with uriform 
flange contour 


Set-ups on Unusual Parts, No. 18. (June 27, 1942, Vol. 86, No. 11, p. 217, 
§ figs.). 


Uneven depth of hardness can often be prevented by making slight changes 
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in the equipment or m2thods that are employed. Handling curved surfaces. 
Edges must be protected. Carburizing a roller track. 


COOLANT, LUBRICANT. 


Extreme Pressure Lubricants. (\Jachinery, June 4, 1942, Vol. 60, No. 1547, 
p. 524). 


With the increase in speed and power output, the ordinary oils available 
were not capable of carrying the loads, so extreme-pressure (E.P.) lubricants 
came into existence. Theories advanced relating to load-carrying capacities 
of lubricants. Industrial uses of E.P. lubricants. The field of E.P. lubri- 
cants available for all purposes includes the following classes :- -(1) Mineral 
oil lead soap active sulphur compound. (2) Mineral oil + lead seap 
(with natural sulphur compounds in the base oil). (8) Mineral oil + lead soap 

inactive sulphur compound chlorine compound $) Mineral oil 
active sulphur compound chlorine compound. (5) Mineral oil + inactive 
sulphur compound + chlorine compound. (6) Mineral oil + active sulphur 
compound. (7) Mineral oil inactive sulphur ccmpound, (8) Mirerea! oil 

chlorine compound. %) Mineral oil phosphorus compound. (10 
Mineral oil + chlorine compound + sulphur ccmpound + phosphorus com 
pound. Almost all of these types contain, in addition, a certain amount of 
saponifiable oil Precautions to observe in the use of E.). jubr-cants 
Specification for a universal vear lubricant 


The Performance of Emery Wheels as Affected by Coolants and Lubricants, 
(H. Opitz and W. Vits, 2.V.DJ., April 4, 1942, Vol. 86, Nos. 13/14, p. 198). 


The great importance of the nature of the cutting fluids in all turning and 
planing processes is by now fully recognised In the case of grinding, how 
ever, coolants as distinct from lubricants are still frequently employed. Such 
coolants as soda water lead to rapid wear of the wheel and the latter requires 
frequent cleaning in order to remove disintegrated grains adhering to the 
surface. Under these conditions only 70 per cent of the total approach of the 
wheel is effective in removing material from the object undergoing grinding, 
the remaining 30 per cent being taken up by wear of the wheel. In the 
presence of a suitable lubricant, however, the wear of the wheel onlv accounts 
for 5 per cent of the total approach. The great drawback of lubricants js 
their small thermal conductivity and their tendency to become atomised. 

The application of oils is thus restricted to cases when the material does not 
undergo an appreciable rise in temperature during the process. For 
grinding screw threads, the oil has proved very beneficial. 


(Communicated by the D.S.I.R., Ministry of Aircraft Production) 
FOUNDRY, MOULDING, PATTERNS. 


Foundry Production Problems with Special Reference to High Duty Alloy 
Cast Iron, by A. E. McRae Smith . (Foundry Trade Journal, Apri! 9, and 16, 
1942, Vol. 66, p. 225 and 241). 


Reference is made to the use of special-process irons and nickel-molydbenum 
irons of acicular structure, to meet high-duty specifications. The paper com 
prises a detailed practical discussion of foundry problems associated with pro- 
duction of high-strength irons, means for their solution, and methods suitable 
for production of particular types of casting 


(Supplied by the Nickel Bulletin 
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GEARING. 


Metallurgical Aspects of Gear Failure, by I. Stewart. (.Wechanical World 
June 5, 1942, Vol. CXI, No. 2892, p. 509, 7 figs.). 

Types of failure. Fractures. Pitting. Wear. Homogeneity of crystal 
structure, 


JIGS AND FIXTURES. 


Special Chucks for Lathe Works, by John G. Jergens. (The Machinist, 
June 27, 1942, Vol. 86, No. 11, p. 220, 14 figs.). 


The type of chuck used on a lathe is determined by the design of the work- 
piece and the volume of production contemplated. | The examples shown in 
the diagrams provide rapid, positive chucking for a wide variety of applications. 


MACHINING, MACHINE TOOLS. 


Cutting-off and Slitting Operations with Thin Abrasive Wheels. (Wachinery, 
June, 25, 1942, Vol. 60, No. 1550, p. 607). 

Production cutting-off operations are divided into three Classes, viz., dry, 
wet and submerged. Dry practice involves the use of portable, bench, and 
floor stand machines, employing chiefly bakelite or rubber-bonded cutting 
wheels operating at speeds of 7,500 to 16,000 surface feet per minute. With 
this method of cutting, solid stock of 2 inches diameter or larger should pre- 
ferably be rotated during the operation. Wet cutting operations are mote 
suitably applied to thick stock. Wheel speeds are usually slower for wet 
cutting, rarely exceeding 10,000 surface feet per minute. Rubber-bonded 
cutting wheels predominate in this field of application in which wheel life is 
imprceved by as much as 50 per cent over dry cutting. Submerged cutting is 
particularly suited for cutting heat-sensitive alloys, certain non-ferrous metals 
and other materials, including glass ; also thin tube stock, where discoloration, 
distortion and burrs are objectionable. Numerous tool room operations 
require very thin abrasive wheels, usually of shellac, bakelite or rubber bond 
for work on metal saws, fine milling cutters, broaches, chasers, reamers, taps 
and small drills. Miscellaneous slitting and grooving. The power required 
for driving stand cutting-off machines. 


Wheel diameter Motor 
ins. H.P 

5— 8 }— 1} 

8 — 10 : 14, 2,3 

12 — 14 2, 5, 74 

16 — 20 5 15 


CHIPLESS FORMING. 
Double-action Tool for Use in a Single-action Press, by A. W. Mackrell. 
(Machinery, June 11, 1942, Vol. 60, No. 1548, p. 550, 2 figs). 


The oval shell which had to be made to the limits shown. Section through 
the double-action tool employed. 


Rubber Die Practice. (Aircraft Production, July, 1942, Vel. IV, No. 45, 
p. 469, 14 figs.). 


Rubber and pressure specifications for flanging, forming and _ blanking 
operations: die details: M.A.P. Standardised hydraulic press design 
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MANUFACTURING METHODS. 


Handley Page Halifax, by Wilfred E. Goff. (Aircraft Production, July 
1942, Vol. 1V, No. 45, p. 452, 40 figs.). 

Part II. Building the nose, rear and tail sections of the fuselage. The tail 
unit. Engines and n.ountings. Final assembly 


Manufacturing the Rolls-Royce Merlin XX, by |. A. Oates. (Aircraft 
Production, July, 1942, Vol. I V., No. 45, p. 433, 31 figs.). 

Part I. Design and production detzils: machining the crankskcit and 
camshaft. The cylinder liners and connecting rod. 


MATERIALS, MATERIAL TESTING 


Common Higt Brass, by R. A. Wilkins and E.S. Bunn. (Production Engin 
eering, March, 1942, Vol. 13, No. 3, p. 166, B.N.F. Serial 24,766) 

leven Charts giving the mechanical properties of common high brass strip 
(66.3 x Cu, 0.0% ~ Fe, 0.02 » Pb, remainder Zn) in five ready-to-finish grain 
sizes after annealing and work hardening, and mechanical properties of cold 
worked and annealed rod. 


; (Supplied by the British Non-Ferrons Metals Research Association.) 


The Cold Pressing Properties of Dural Type Alloy Sheets with Special 
Reference to the Production of Large Pressings for Aireraft, by J. C. Arrow- 
smith and others. (J. Jnst. Metals, Vol. 68, No. 4, April, 1942, p. 109). 


An account is given of the difficulties experienced in the cold pressiny of 
Duralumin type alloy sheet. The distortion which results from the heat treat- 
ment of the material is described, together with the methods for limiting 
its extent and overcoming its effect. Low ductility and a high degree of 
“‘ spring-back *’ make the Duralumin-type alloys less amenable to cold press- 
ing than is mild steel, and methods necessary for the production of the more 
difficult pressings are discussed. 

Attention is drawn to the fact that maximum ductility is not obtained 
immediately after the water-quenching operation and a series of tests is 
described which shows that the ductility rises to a maximum after an interval 
of time which is dependent upon the ten:perature of storage, and then falls 
continuously as aye-hardeniny proceeds. This interval of time is of the order 
of ten minutes at room temperature and two hours at the normal temperature 
of refrigerated storage (-6° to -10°C The effect can be used to advantage in 
the production of the most difficult pressings. 

Evidence is given which shows that a fairly reliable indication of the deep- 
drawing properties of Duralumin-type alloys is to be found in the micro- 
structure and the value for percentage elongation obtained in the tensile 
test carried out on freshly solution-heat-treated material. 

Mention is made of the success which has attended a deliberate attempt 
to produce material possessing the type of microstructure which had been 
found to be associated with good dee p-drawing propertics 


(Communicated by the D.S.1.R. Ministry of Atrcraft Production.) 


Non-Destructive Testing of Metals and Alloys, by |. W. Donaldson. (Met 
treatment, Spring 1942, Vol. 8, No. 29 p.2 


\ survey of all the methods of non-destructive testing—acoustic, optical 
magnetic and electrical, radiographic, et thirteen references to literature 


Supplied by the Hritish Non-Ferous Metals Research Associatiun 
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The Damping Capacity of Engineering Materials, by W. H. Hatfield, ¢ 
Stanfield and L. Rotherham. (Engineering, June 12 and 19, 1942,Vol. 153, 
Nos. 3987 and 3988, p. 478, 498, 7 figs.). 


It is to be recognised that in most mechanisms where vibrations occur, the 
damping introduced due to the properties of the materials employed is in 
general only one factor contributing to damping. The features contributing 
to damping vary considerably in the different cases. Thus it will be recognised 
that a welded frame may lack the frictional damping of a similar structure 
made up by riviting. Forms of expression of damping properties. Damping 
capacity. The earliest measurements were made on a Cambridge Instrument 
Company’s torsional damping recorder. Nine tables give (1) Damping prop- 
erties of normalised carbon steels. (2) Damping of alloy steels. (3) Damping 
capacity of corrosion and heat-resisting steels. (4) Damping of cast irons. 
(5) Properties of sintered carbide alloys. (6) Damping of nickel, cobalt, etc 
(7) Damping capacity of light alloys. (8) Damping of copper alloys. (9) 
Damping of mild steel and cast iron. 


MEASURING METHODS. . 

Inspection of Bearing Surfaces, by WW. N. Twelvetrees. (Aircraft Engineer- 
ing, June, 1942, Vol. XIV, No. 160, p. 173, 8 figs.). 

The desired function of any bearing is wear resistance, and in the past 
materials have been selected possessing certain properties which achieve this 
end in varying degrees. Generally these were: (1) Good heat conductivity. 
(2) A metallic structure giving a combination of a soft matrix with hard 
bearing points. (3) Self-lubricating properties. (4) Freedom from damage 
when running in contact with foreign matter. 

Part I—-White Metal, phosphor-bronze and iron. Part I]—Steel. Part 


I1I--Lead bronze. PartlV—-Lead. Part V —Later developments with white 
metal and bronzes. 


PLASTIC MATERIAL 


Gears in Plastic Materia!s, by D. Warburton Brown = (Mechanical World 
June 26, 1942, Vol. CXI, No. 2895, p. 577, 7 figs.). 


Early experiments proved that not only had the laminated plastic gears, 
better wear.ng properties than ones made from raw hide, but also that they 
could be stored for long periods without any dimensional changes taking place. 
The quiet-running properties of laminated plastic gears. Comparison of 
noise emission from steel and laminated phenolic gear. Plastic materials of 
the laminated type are unaffected by weak acids, alkalis, petrol, steam, oil or 
water. Shrouded pinion. Fabric gear with steel driving centre. Gears 
made from plastic materials may be cut on any machine normally used for 
machining steel gears Fabric bevel-gears. Grinding wheel suitable for 
laminated materials. 


Bearings of Plastic Materials, by D. Warburton Brown. (A/lechanical 
World, June 19, 1942, Vol. CXI, No. 2894, p. 555, 8 figs 


lo-day this material is, in many instances, replacing the usual bearing 
materials, e.g., bronzes, white metal and hard woods. Several types of 
material are available, depending upon the duties of the bearing in question 

rhe fabric, for example, is either coarse or fine and ft ts used in straight 
strips stratified, rolled up, or in some cases scrap pieces of material are pressed 
into moulds, It is also possible to combine the various systems enumerated 
ibove. Notes on the various systems are given 
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in the equipment or m2thods that are employed. Handling curved surfaces. 
Edges must be protected. Carburizing a roller track. 


COOLANT, LUBRICANT. 


Extreme Pressure Lubricants. (Jachinery, June 4, 1942, Vol. 60, No. 1547 
Pp. 524). 


With the increase in speed and power output, the ordinary oils available 
were not capable of carrying the loads, so extreme-pressure (E.P.) lubricants 
came into existence. Theories advanced relatirig to load-carrying capacities 
of lubricants. Industrial uses of E.P. lubricants. The field of E.P. lubri- 


cants available for all purposes includes the following classes :— -(1) Mineral] 
oil lead soap + active sulphur compound. (2) Mineral oil lead soap 
with natural sulphur compounds in the base oil). (3) Mineral oil + lead soap 
inactive sulphur compound chlorine compound +) Mineral oil 
active sulphur compound + chlorine compound. (5) Mineral oil inactive 
sulphur compound 4+ chlorine compound. (6) Mineral oil active sulphur 
compound. (7) Mineral oil inactive sulphur ccmpound. (8) Mireral oil 
chlorine compound. () Mineral oil phosphorus compound. (10 
Mineral oil + chlorine compound + sulphur ccmpound + phosphorus com 
pound. Almost all of these types contain, in addition, a certain amount of 
saponifiable oil Precautions to observe in the use of E.}. lubricants 


Specifi« ation for a universal gear lubricant 


The Performance of Emery Wheels as Affected by Coolants and Lubricants, 
(H. Opitz and W. Vits, Z2.V.DJ., April 4, 1942, Vol. 86, Nos. 13/14, p. 198). 


The great importance of the nature of the cutting fluids in all turning and 
planing processes is by now fully recognised In the case of grinding, how 
ever, coolants as distinct from lubricants are still frequently employed. Such 
coolants as soda water lead to rapid wear of the wheel and the latter requires 
frequent cleaning in order to remove disintegrated grains adhering to the 
surface. Under these conditions only 70 per cent of the total approach of the 
wheel is effective in removing material from the object undergoing grinding 
the remaining 30 per cent being taken up by wear of the wheel. In the 
presence of a suitable lubricant, however, the wear of the wheel only accounts 
for 5 per cent of the total approach. The great drawback of lubricants is 
their small thermal conductivity and their tendency to become atomised. 

The application of oils is thus restricted to cases when the material does not 
undergo an appreciable rise in temperature during the 


process. For 
grinding screw threads, the oil has proved very beneficial. 


(Communicated by the D.S.I.R., Ministry of Aircraft Production) 
FOUNDRY, MOULDING, PATTERNS, 


Foundry Production Problems with Special Reference to High Duty Alloy 
Cast Iron, by A. E. McRae Smith . (Foundry Trade Journal, Apvil 9, and 16, 
1942, Vol. 66, p. 225 and 241). 





Reference is made to the use of special-process irons and nickel-molydbenum 
irons of acicular structure, to meet high-duty specifications. The paper com 
prises a detailed practical discussion of foundry problems associated with pro- 


duction of high-strength irons, means for their solution, and methods suitable 


for production of particular types of casting 


(Supplied by the Nickel Bulletin 
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GEARING, 


Metallurgical Aspects of Gear Failure, by I. Stewart. (Wechanical World 
June 5, 1942, Vol. CXI, No. 2892, p. 509, 7 figs.). 

Types of failure. Fractures. Pitting. Wear. Homogeneity of crystal 
structure, 


JIGS AND FLXTURES. 


Special Chucks for Lathe Works, by John G. Jergens. (The Machinist, 
June 27, 1942, Vol. 86, No. 11, p. 220, 14 figs.). 

The type of chuck used on a lathe is determined by the design of the work- 
piece and the volume of production contemplated. | The examples shown in 
the diagrams provide rapid, positive chucking for a wide variety of applications. 


MACHINING, MACHINE TOOLS. : 


Cutting-off and Slitting Operations with Thin Abrasive Wheels. (Wachinery, 
June, 25, 1942, Vol. 60, No. 1550, p. 607). 

Production cutting-off operations are divided into three Classes, viz., dry, 
wet and submerged. Dry practice involves the use of portable, bench, and 
floor stand machines, employing chiefly bakelite or rubber-bonded cutting 
wheels operating at speeds of 7,500 to 16,000 surface feet per minute. With 
this method of cutting, solid stock of 2 inches diameter or larger should pre- 
ferably be rotated during the operation. Wet cutting operations are mote 
suitably applied to thick stock. Wheel speeds are usually slower for wet 
cutting, rarely exceeding 10,000 surface feet per minute. Rubber-bonded 
cutting wheels predominate in this field of application in which whee! life is 
impreved by as much as 50 per cent over dry cutting. Submerged cutting is 
particularly suited for cutting heat-sensitive alloys, certain non-ferrous metals 
and other materials, including glass ; also thin tube stock, where discoloration, 
distortion and burrs are objectionable. Numerous tool room operations 
require very thin abrasive wheels, usually of shellac, bakelite or rubber bond 
for work on metal saws, fine milling cutters, broaches, chasers, reamers, taps 
and small drills. Miscellaneous slitting and grooving. The power required 
for driving stand cutting-off machines. 


Wheel diameter Motor 
ins. .P 

5—8 }— 1} 

e—. 6 1}, 2,3 

12 — 14 2. G, Fs 

16 — 20 5 —- 15 


CHIPLESS FORMING. 
Double-action Tool for Use in a Single-action Press, by A. W. Mackrell. 
(Machinery, June 11, 1942, Vol. 60, No. 1548, p. 550, 2 figs). 


The oval shell which had to be made to the limits shown. Section through 
the double-action tool employed. 


Rubber Die Practice. (Aircraft Production, July, 1942, Vel. IV, No. 44, 
p. 469, 14 figs.). 


Rubber and pressure specifications for flanging, forming and blanking 
operations: die details: M.A.P. Standardised hydraulic press design. 
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MANUFACTURING METHODS. 


Handley Page Halifax, by Wilfred EK. Goff. (Aircraft Production, July 
1942, Vol. IV, No. 45, p. 452, 40 figs.). 


Part II. Building the nose, rear and tail sections of the fuselage. The tail 
unit. Engines and n.ountings. Final asscmbly. 


Manufacturing the Rolls-Royce Merlin XX, by J]. A. Oates. (Aircraft 
Production, July, 1942, Vol. I V., No. 45, p. 433, 31 figs.). 

Part I. Design and production details: machinirg the crankshcit and 
camshaft. The cylinder liners and connecting rod. 


MATERIALS, MATERIAL TESTING. 


Common Higt Brass, by R. A. Wilkins and E.S. Bunn. (Production Engin 
eering, March, 1942, Vol. 13, No. 3, p. 166, B.N.F. Serial 24,766) 

leven Charts giving the mechanical properties of common high brass strip 
(66.3 x Cu, 0.0% « Fe, 0.02 « Pb, remainder Zn) in five ready-to-finish grain 
sizes after annealing and work hardening, and mechanical properties of cold 
worked and annealed rod. 


. (Supplied by the British Non-Ferrons Metals Research Association.) 


The Cold Pressing Properties of Dural Type Alloy Sheets with Special 
Reference to the Production of Large Pressings for Aireraft, by J. C. Arrow 
smith and others. (J.Jnst. Metals, Vol. 68, No. 4, April, 1942, p. 109). 


An account is given of the difficulties experienced in the cold pressing of 
Duralumin type alloy sheet. The distortion which results from the heat treat- 
ment of the material is described, together with the methods for limiting 
its extent and overcoming its effect. Low ductility and a high degree of 
“* spring-back ’’ make the Duralumin-type alloys less amenable to cold press- 
ing than is mild steel, and methods necessary for the production of the more 
difficult pressings are discussed. 

Attention is drawn to the fact that maximum ductility is not obtained 
immediately after the water-quenching operation and a series of tests is 
described which shows that the ductility rises to a maximum after an interval 
of time which is dependent upon the temperature of storage, and then falls 
continuously as aye-hardening proceeds. This interval of time is of the order 
of ten minutes at room temperature and two hours at the normal temperature 
of refrigerated storage (-6° to -10°C.). The effect can be used to advantage in 
the production of the most difficult pressings. 

Evidence is given which shows that a fairly reliable indication of the deep- 
drawing properties of Duralumin-type alloys is to be found in the micro- 
structure and the value for percentage elongation obtained in the tensile 
test carried out on freshly solution-heat-treated material. 

Mention is made of the success which has attended a deliberate attempt 
to produce material possessing the type of microstructure which had been 
found to be associated with good deep-drawing propertics. 


(Communicated by the D.S.I.R. Ministry of Aircraft Production.) 
Non-Destructive Testing of Metals and Alloys, by J. W. Donaldson. (Met. 
treatment, Spring, 1942, Vol. 8, No. 29, p. 2). 


A survey of all the methods of non-destructive testing—acoustic, optical 
magnetic and electrical, radiographic, etc. thirteen references to literature. 
(Supplied by the British Non-Ferous Metals Research Associaticn 
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The Damping Capacity of Engineering Materials, by W. H. Hatfield, G 
Stanfield and L. Rotherham. (Engineering, June 12 and 19, 1942,Vol. 153, 
Vos. 3987 and 3988, p. 478, 498, 7 figs.). 

It is to be recognised that in most mechanisms where vibrations occur, the 
damping introduced due to the properties of the materials employed is in 
general only one factor contributing to damping. The features contributing 
to damping vary considerably in the different cases. Thus it will be recognised 
that a welded frame may lack the frictional damping of a similar structure 
made up by riviting. Forms of expression of damping properties. Damping 
capacity. The earliest measurements were made on a Cambridge Instrument 
Company’s torsional damping recorder. Nine tables give (1) Damping prop- 
erties of normalised carbon steels. (2) Damping of alloy steels. (3) Damping 
capacity of corrosion and heat-resisting steels. (4) Damping of cast irons. 
(5) Properties of sintered carbide alloys. (6) Damping of nickel, cobalt, etc 
(7) Damping capacity of light alloys. (8) Damping of copper alloys. (9) 
Damping of mild steel and cast iron. 


MEASURING METHODS. . 

Inspection of Bearing Surfaces, by W. N. Twelvetrees. (Aircraft Engineer- 
ing, June, 1942, Vol. XIV, No. 160, p. 173, 8 figs.). 

The desired function of any bearing is wear resistance, and in the past 
materials have been selected possessing certain properties which achieve this 
end in varying degrees. Generally these were: (1) Good heat conductivity. 
(2) A metallic structure giving a combination of a soft matrix with hard 
bearing points. (3) Self-lubricating properties. (4) Freedom from damage 
when running in contact with foreign matter. 

Part I—-White Metal, phosphor-bronze and iron. Part I]—Steel. Part 
I1l—Lead bronze. PartIV—-Lead. Part V —Later developments with white 
metal and bronzes. 


PLASTIC MATERIAL 


Gears in Plastic Materia!s, by D. Warburton Brown (Mechanical World 
June 26, 1942, Vol. CXI, No. 2895, p. 577, 7 figs.). 


Early experiments proved that not only had the laminated plastic gears, 
better wear.ng properties than ones made from raw hide, but also that they 
could be stored for long periods without any dimensional changes taking place. 
The quiet-running properties of laminated plastic gears. Comparison of 
noise emission from steel and laminated phenolic gear. Plastic materials of 
the laminated type are unaffected by weak acids, alkalis, petrol, steam, oil or 
water. Shrouded pinion. Fabric gear with steel driving centre. Gears 
made from plastic materials may be cut on any machine normally used for 
machining steel gears. Fabric bevel-gears. Grinding wheel suitable for 
laminated materials. 


Bearings of Plastic Materials, by D. Warburton Brown. (Alechanical 
World, June 19, 1942, Vol. CXI, No. 2894, p. 554, 8 figs.). 

To-day this material is, in many instances, replacing the usual bearing 
materials, e.g., bronzes, white metal and hard woods. Several types of 
material are available, depending upon the duties of the bearing in question. 

The fabric, for example, is either coarse or fine and it is used in straight 
strips stratified, rolled up, or in some Cases scrap pieces of material are pressed 
into moulds. It is also possible to combine the various systems enumerated 
above. Noteson the various systems are given. 
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PSYCHOLOGICAL INVESTIGATION 


Tests for Personnel Selection, by Guy B. Arthur, Jr. (The Machinist, 
June 6, 1942, Vol. 86, No. 8, p. 101, 9 figs.). 

Does an applicant fit the job? Don’t wait until you have put him on the 
payroll to find out if he has the right abilities. Tests which include person- 
ality, mental, and mechanicalabilities : The personality test can be graded on 
four difference bases, namely, sociability, stability, confidence and total 
personality. The mental test is composed of seven parts; namely, per- 
ception, number facility, vocabulary, memory, visualizing ability, induction 
and reasoning. The O'Rourke mechanical aptitude test is the only purchased 
testused. Some test charts are shown. 


SMALL TOOLS, 


Carbide-Tipped Face Mills—-I & II, by FF. W. Lucht. (The Machinist, 
Reference Book Sheet, May 30, 1942, Vol. 86, No. 7, P. 81). 

Nomogramme on speeds and feeds for face milling. Precautions are given 
when using cemented carbide-tipped cutters. The various materials and the 
suggested range of cutter peripheral cutting speeds are recommended starting 
speeds in ft. per min 


Carbide-tipped Face Mills—III & IV, by F. W. Lucht. (The Machinist, 
Reference Book Sheet, June 13, 1942, Vol. 86, No.9, p. 131, 3 figs.). 

Face mills—general purpose work. Face mills—close limit work. Mcunt- 
ing the cutter on the spindle nose. Causes and elimination of chatter. A 
single stream of coolant sometimes leads to trouble. Semi-circular nozzles 
keep face mill teeth cool. 


Face Mil! Mountings—I & II, by F. W. Lucht. (The Machinist, Reference 
Book Sheet, June 20, 1942, Vol. 86, No. 10, p. 181.4 figs.). 

Face mill bolted directty t » spindle n»s2—(L) Centred py outerjdiameter of 
spindle. (2) Centred by plug in spindle. Face Mill centred by aropor. 
Face mill adapted to taper hole in spindle 


Tipped Tools in a Hurry, by Frank W. Curtis. (The Machinist. Tune 27, 
1942. Vol. 86, No. 11, p. 204, 3 figs.). 

To get carbide-tipped tools quickly, the best procedure is to make your own. 
Tungsten and tantalum carbide blanks can be obtained readily, and the 
making of carbide-tipped tools is not at all difficult. Bench-type fixture 
arranged to hold all sizes and shapes of tool shanks for rapid brazing of carbide 
tipsin place. Each carbide-tipped tool is sketched on a standard data sheet. 
These tools are rough ground with vitrified wheels, then finish ground in an- 
other machine equipped with diamond wheels. Usually the reconditioning 
of tools can be handled entirely with diamond wheels. By standardizing tips 
and shanks, it is possible to maintain a stock which permits making up needed 
tools quickly. 


SURFACE TREATMENT. 


Building Up of Worn Parts, by,W. J. Cumming §§(S.A.E. Journal, April 
1942, Vol. 50, No. 4, p. 139). 


Technique of building up automobile parts by spraying and hard surfacing 


(Sedopliz:t byth: British Non-Ferrous Metals Research Association). 
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_The Chrome-Hardening of Cylinder Bores, by H. van der Horst. (Met 
Finishing, February, 1942, Vol. 40, No. 2, p. 69). 
A discussion of the reduction of cast iron cylinder wear by electrodeposited 
Cr. The deposit must be porous, not dense and highly polished. 
(Supplied by the British Non-Ferrous Metals Research Association). 


The Formation and Evaluation of Zine Coatings. (Sheet Metal Industries, 
July, 1942, Vol. 16, No. 183, p. 953, 7 figs.). 

Methods of forming zinc coatings on iron and steel are discussed and the 
relative protective values and mechanical properties of these coatings are 
compared. 


Rust-Proofing of Ferrous Metals in Light Engineering Practice, by H. Silman. 
(Sheet Metal Industries, July, 1942, Vol. 16, No. 183, p. 997, 5 figs... 

Review of modern metal finishing processes. Electrodeposited and im- 
mersion coatings, conversion of the surface of the metal to one of its more 
resistant compounds, metal spraying, cementation, cladding, application of 
an organic coating, and vitreous enamelling. The triple purposes of rust- 
proofing are: (1) the improvement of corrosion and tarnish resistance, (2) 
the development of wearing properties or surface characteristics, and. (3) 
the enhancement of appearance ; these points are covered in detail. 


WELDING, BRAZING, SOLDERING, 


Flash Butt Welding of Chrome Molybdenum Steel, by W. S. Evans and V. 
Netchvolodoff. (J. Aeron, Sci. Vol. 9, No.6, April, 1942, p. 207). 

Flash butt welding of steel has been an established industrial process for 
many years: The automobile industry, in particular, has used this process to 
take advantage of the low cost, high rate of production and excellent physical 
properties of the weld. ; 

Application of this process to chrome-molybdenum steels has been very 
limited, especially in the aircraft industry. Limiting factors for aircraft 
application have been a lack of production volume, necessary equipment and 
experience. A natural tendency on the part of aircraft designers has been to 
exercise caution in the use of processes deviating from long established 
practices In recent years, with the advent of large contracts, it has become 
advisable to investigate the possibilities of this process in structural design. 

This article will give a brief outline of the many variables involved in the 
process as well as part and die design. Only in recent years has any effort 
been made to determine the individual effect of the various factors involved 
with respect to aircraft steels. It should be remembered that this process as 
applied to chrome-molybdenum steel is in the development stage and many 
of the procedures used at the present time may be discarded as a result of 
further research and additional experience. 

(Communicated by the D.S.I.R. Ministry of Atrcruft Production) 


Application of Welding in the Design of Machine Tools, by F. Koenigsberger. 
(Welding, June, 1942, Vol. 10, No.5, p. 107, 11 figs.). 

Lathe bed of fabricated design’ (Samual Taylor & Sons, Ltd.). Planing 
machine (W. Sellers & Co., Philadelphia, U.S.A.). Fabr.cated upright of 
planing machine. Fabricated upright of an openside planer. Special 
centreless grinder (Cincinnati). Special hydromatic milling machine (Cin- 
cinnati). Vertical broaching machine. Production milling machine (Cooke 
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& Ferguson, Ltd.). Diagrammatic section of a surface grinder with vertical 
spindle (Discus). 


How Economy in Welding Electrode Consumption can be Effected. (.Vach- 
inery, June 4, 1942, Vol. 60, No. 1547, p. 515, 6 figs.). 

The Lincoln Electric Co., one of the largest makers of welding electrodes, 
has made a study of the factors affecting their consumption and of the costs of 
welded joints such as are made in the production of ships, tanks, aircraft and 
many other war essentials. Sixteen types of welded joints. Sketch showing 
how the fit of joints affects their cost. Graph showing how the increased 
diameter of welding rod tends to reduce the cost per lb. of metal. deposited 
by welding. Table |—-Effect of changing electrode size. Plan and sectional 
view of welds made with a shielded arc under various conditions. Fillet 
welds made with shielded arc electrodes under various conditions. Table IT- 
Resulting weld characteristics. 


The Inspection of Welded Steel Joints in Relation to their Static Mechanical 
Strength, by J. Dearden. (Quarterly Transactions, Inst. of Welding, April, 
1942, Vol. 5, No. 2, p. 47, 8 figs 

Butt and fillet-welded jcints varying intentionally in quality were prepared, 
examined by X-rays, and tested to destruction in tension. The fractures 
were then inspected and the visibility defects correlated with the radiograph 
and breaking loads. 


WELFARE, SAFETY, ACCIDENTS 


Music While You Work, by L. E. Broome. Industrial Welfare, May 
June, 1942, Vol. XXIV, No. 282, p. 67 


Effect on output When to broadcast Rhythm and work. Vocals 
Radio and record programmes. Buying the records. Who should choose ? 
rhe week’s programme. Typical wartime installation A matter of taste 
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